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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an entry inhibitory agent having 
a new chemical structure, acting on a viral envelope to inhibit its 
membrane fusion with a cell membrane and expected to exhibit a 
prevention and treatment effectiveness against HIV infection, especially 
AIDS. 

SOLUTION: This entry inhibitory agent contains a compound having a 
partial structure expressed by the formula (wherein either one of A and 
B is N and another one is C; and dotted line denotes a single bond or 
double bond). 
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K4\ R l tt(l)**K£f, (2)flHfeSSr#LTV^Tt>«t 
nftflS***, (3)«*«fc#LT^-Ct>J:v*«*lt3£ 
4^fi(4)H^S*WLT^-Cfc.tV^T^ /Sir, R 2 *3 
itffi'tt^ft^ftU)**!!^ (2)«*£&*TLTV^T 
fc±V\K,bM.£*fctt(3)7'>/u£&^U R 2 tR 3 (i 

V> L 8 MUt&TIM LT <>.£<, R 4 I4(1)**JB(^ (2)-> 
TVS, (3)«*»«r^rUTV^TtJ:^«{b***, (4) 
Tv'^S*fc«(5)g^S^WLTt>'Ct>«fcV>t Kndr 

R 5 |i(l)**^, (2)«fc££*rL-C^Tt>.fc 30 
V^ft**S, (3)r->^a, (4)Wft*&*rLT^-tfc 

<fc v fc fi (5) /n n y ^jH^F £• x R 6 43 J: tffi 1 it 

V^Hb**a*:*U R° tR 7 f««1-3^*l!5H^*tc 
g&S£WLT^Tt>J;^3&^L8M^£^j£LT'b 
<fc< „ R 8 *5 <fc utf (i^tl^(l) *^Jg^ * tzl* (2) g& 

(2) rsjk?, o) «fb s*tTv^T t> «t v ^ftus** fcii 

LTV>Tt><tV^^U^S^, nfiOSfciil Sr, 40 

1 fEftW^L 

[11*113] R 1 ^JJtT©(i)~(iii)<DV^-ftl*^^-f : 
(iXO^oy^Jg^. (2)Ci-3 TA^U-^v^^rv'S, 

(3) = ho*. (4)->7yS, (5)/M3y>jk$tlT^T 
UV^ T/V^r/V^ ($)^vtfV{c£flX^X\>& 

„ T/l^-zUg, (8)Cm ■>^n7/^/l'S, (9)Gm< 

7 9-^1, (io)^nyv{t:$ttTv^Tt J;i^Ch> r/u 50 
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/i^f-^-S, (i2)th'D^ (i3)7?;S, 04)*y 

-Cm 7^W5/1 v (l5)*/-C-» 5 
/S, (16) i/-d-« T/l/^TUS, (l7)^-Ce-i4 7 
y— ;v7 5yS> (18) TfJ/w 5 ;K #/u#>->\ #/w<*- 
-f/K Cm T/U*r/U-jj/U7$=./\,, c« v/;7 nT/V^r/l- 
d-e T/V3^r^-*/U#— /K Ce-14 ry — 
/P-TJ^tK— A% Ct-io Ty^^r/V-i3jVi^.=-jV y Ce-i4 T 
^)—)Vt^r"y-tS)Vi^=.)V s Cm6 77/^/l't^>'-* 

5 5$fcf2 6M}tl T f^;*7/Wtf"-/K */-C« T^^/P- 

nJS^-Sr^i-5 5*fcli6^S*iR*/W/4^/K C 
i-e TyW^r/U-^^-^/W/J^^/l^, C 3 -6 ■>^D7/l'^l'-f 
^^A-itf— /K Cm 7;V3Jf->'-ft*^*'^/i' > Ce-14 
7!J-;i'-f«^*'=/v 1 C7-16 ry/i^/w-^TJA- 
rf?— /K Ce-u 7 y -/vt C7-16 

3 oJS-? Sr^i"5 5 ifctt 6 *if StS^* 

/pjj^/P, ^;j-7J/i^ ; ti'/K ^-y-c-e T/p^/w^^ 
#/W^^/K v^-d- « T/^yP-^^/W^-fyK C 
e-14 7-y-/u-^*yw^^yP, ^SUS^f-^liS* 

MPs-. mnmttxxfMmm+frbwiftizifo^La 

7/^;w;V7r : f'f/i' < C™ 7!)-/v^/U77*4' 

/K C1-6 TA'^rA'.XA-tf^/K Ce-w 7!)-/M/l'*= 
/K C1-6 — /K Ce- 14 TV~ )V7.)Vy 

-/K C6-U 7U-;v^->^;u7^i;K c« 7/1-3 
^ ^/l^^—^iJil^C^ T y — /W^-dfv'^/l'^=/W 

K\ C1-6 7/1-3 df-->-*/l-^>-y-$ H\ C1-6 T)V*r/V7. 
^6>®(fix5T->/V'T5: /!« (20)Ci-e T/U^ryl'-^/P 

*=/Vt*-> > Ce-H T y — /W-^7/P#— /b^-^f- -> s C1-6 

T/U3df-v'-*/l'#=/l-^-^->, ^ey-Cw T)V$r>V-j] 

baiitts 7 ->/u^-^r ->s, (21) s*js^- 

l^^L4<iO^T'Pii^-^-a^i-'5 4^l/>Ll 4^1t 
(22)*^*/IS, (23) Cm ,7!i-/Vt^-> 
(24)v?-Cm T/U3=3rv--*^^y /WS, (25)C6- M 
7y-/UftS, (26)^7^/1, (27)>(5y». (2 
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8)**y&. (29) #U"fKS, (30) C™ T/^^/W^U 
4 KS, (31) ^-Cm 7;^-!>KKl, (32)**^ 
KSJo i (33) Bute (1) - (32) kStfix 5 2 ft V * 

^^S, C 2 ^ T/l/^^/^S, C 3 -6 v^^D7/I/^H, C 

3-6 '>^7;^^i, C 6 -i4 T y -/US^fd«C7-i6 

(ii)8MB«*aA»^e>aitfixSll»* 

l4V^L4fl*tf5ftV^Ll 4*«*aiS, (iii)£TF 
<0(ia)-(iiia)d^atftt5 1 Sfctt 2lB<£>g&S£^T 

(ia)**irF\ (iia)«nE«*aAW*^»tfiX*** 

yi/g, C2-6 7;w^^;wl, C 2 ^ 7^^^/vS, C 3 -6 
d7;V^S, Cw Ce-u T!J — 

A'SSfcllCi-ia 7 7/^/H, (iiiajBulEBlfeXAfflW* 

/M/K #/i/#>v\ #/w^*Y/k Ci-6 Ty^^/i/-* 
/i^'-zl^ c M v'^n7;i/^-A;i'*^/K 7 A- 
Ce-i4 7!)-/W*/^/K C™ 
7 7/^/M/^-/K Ce-i4 jy-z^v'-*^ 

fttcS*]!^ SMJi^i3J:o«*ll|(^b»tf*ta 1 
ft V > L 3 m<D^ nJK^Sr^-T 5 5 6 M^SKSt 

w T/l/*/W*/W^>f^, Ce-14 T y — /p-^7/w<^e^ 

^P>atftt5 1 ftV^L Sfi^^nJR^Sr^i-a 5 * 
fctt6A1S3lf«*/W<^>f /K Cn» T/l/^r/l/-^^-*^ 
tK^/K c« nT/W^i/-^^-*yi/^^/U, C1-6 T 
/l/3^->-ft*;l/#=;K C™ T y — yi^**/^ 
C7-16 77^*/wft*/^#-/W Ce-i4 7!i- 

I/tilf^tllitl?) 1 ftV^3f®£)^ r-njg^-^r^ 
■W/K ^ey-Ci-« t/i^/u-^^/w'^^/k v?-C 40 

**JOK^fe»tfftS 1 ft^L 3f@(7)-xuJK^£*a^r 

7/^/^/l'7 7 : e^/K iz-Ci-e 7 )\<$r)V7,}VyT^ 
>f/K C 6 - i4 7!)-/^^77^/K C1-6 TiV^riVTs 
A'/fcj^/l/, Ce-14 7!i-;^/i/^^;K &-e T/l/^r/U^ 

A Ci-6 t^^*/^^ -/i^ Ce-14 7!i 
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•fctfC™ T y-/l/^*^/U*^yl/^bSfitl5Tv^ 
/i/S ; R 2 *5«fctfR 3 as**L^*L£lTO(i)-(iii)OV^i**t 

(i)7k*is^, (ii)iwnE«»a^^fe»tffts««a* 

1 ftV^LSiB-ttt^tt^LTV^XtiV^i-* T/i/^/i/ 

C 2 h> T/W^^/l/K, C2-6 7/P^r^^i, C« v^n 
T/l/^r/!/S, Cw y^D7/^^|, Ce-i4 T y — /!/ 
S*^fiC 7 -i6 77/^/vS, (iii)mrfEB*SA#*»& 
31fitl^S^*Srlft^L5fB^LTV^Tt <tv\ */u 
5/K */i/^>v/, */w<^e^/K Ci-e T/i/=¥/i/-*/i/ 
/tf^yK Cm v'^n7/^/w*;^-;K C^ T/i/=> 
^ri/-*yl/^^/l/, Ce-14 7!J-/W^/^^/K C7-16 T 
77l^/l/-#^#;:^K Ce-14 7!J-/^^^-*^*^ 

C 7 - 16 77/^/^^/^^K J^fSfJBH^^ 
fcajMK^ SSB^i^E^/l^Ifm^ 1 4 
V * L 3 m<V^ 7 1 o JR^Sr^i-S 5 * fctt 6 
;W7)f^/w, ^ey-Cus T/l-^r/W*^/< j e^/l/ N v^-Ci^ 

d*e>»tfii5 l ftv^L3j@(D— fngfJ:ttt§ 5^ 
fcli6M**«*^/^-Y/K Ci^ T/l/^r/l/-^^*/l/ 
tJ?=/W, C 3 -6 ->^P7/^/V-ft*;^^/K Ci-e T 

Ce-14 7!i-;u-ft*/^ 

^/i/, c 7 -i6 7 7/^^-ft*/«^/K Ce-M ry — 

/v^-*i/-^^-*yW3j?=/i/, C7-16 77/^^t^^-f 
1 ftV^L3|g(D— xn^^^ 

m 7/i/^/w^#yw-^^/K c 6 - i4 7y-/^t* 
■iSUJB^^fcatfixi l ftv^L3f@(D-xDjg^-^^ 

/f/l^, Ce-M 7!i-/^/l'7 7 : e^K Cm 7fV^r)V7. 
;vfr=L/v, Ce-i4 7y-/M/^^/K Ci-e T)V^)Vy, 
)vy^^)V^ Ce-14 7!)-/^;i'7^/K ^/I/^-y 
J s ^/l/*:, Ci-e 7/^Jry^/V7^^/K Cb-m Ty 

± yCm T y — yi/^-* v^^/^n/^ T 

/i/; Ce-H r y — /w, C7-16 77/^/K 75/, ^ey-c 
w 7M^7$y, ^ey-Ce-14 r y -ywr 5 y , v>-c 
- 6 T/i/*/i/T 5 y , ^-c 6 -i4 t y -/wr $ y *3<t t/4 ft 

v>L 1 OM»#K«3R»S*^S«ix4««SS: l ftv> 
LSjS^ttm^LTV^Tt) iV^C« ^o7/^yS 
fctt3ftV^L8***aiS:»fi!lLTfcJ:< ;R 4 ^(i)* 

^is^, (ii) v^ryfi, (iii)wiBii«*AW*»e>affix 

5 g&K Sr 1 ft V * L 5 f@ i fi ?tiH L T l> T t <t V >&+ 
Tyl/^r/l/*, C2-6 T/W^^/i^a, C2-6 T/l/^r^/l/S, C 
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3-6 ^/^p7;^S, Ca-6 ->?d7/^^S, Ce-u 

8¥^ibatf*lSffi«IX£l ft^L5»PrLTl>Tt>ct 

/W^/I'tK^/K C3-6 ^^nT/^/W*/^'-/K Cm 
T/l^^-^A-^/K Ce-14 7!)-/W*/^^V, C 
7-16 7 7/^/Wi/;^^/K Ce-u 7!i-^^r^ 
/W^n/W, C 7 - i6 77/^^t^r^/^^/K J^StDfl 

-C1-6 7/u^/w*/u/^^;i/, c 6 -:4 ry-zM/M^ 

^55^11^5 1 ftv^L3«©^nJBC^S:^*i-5 5 
4fcf4 6M£*R#/^ ; t > f/K Cm T^*/W^** 
/v^n/w, c 3 ^ ^^P7/^;wfrt/^^/K Cm 
r ^3*^-^**^21?^ /K Ce-i4 7!i-/wft*/v 

JiK~/K Cr-ie 77/^/Wft*/«^/K Ce-i4 7 !i 
— /P**->-^**/W7jfr:/l/, C7-16 77^*/^ + ^- 

m T/u*/w-^**/w^^e>f /w, Ce-u 7!)-/P-ft* 

>fA\ Cw* 7!i-/M/V77^/K Cm T/W*/V'^ 
A^^/V, C 6 -i4 r.y— /W^^*^K Cm T/W*/U^ 30 
;\,yj-;v s C5-14 7!i-/M/l'7>f^;K ^A^^f 
A *A^, Cm 7/Vnar^/P7>f^K Ce-14 7!i 
— yl-**i/^/V^^ Cm T/^*^/l'^/i'3o 

A-S, */c(4(v)*t-0R 4 ' (R 4 ' 14®**^, ®WIB 
g&»» h m lift 3 gm* £ 1 ft v * L 5 fl * ix«i 
WLTV^TtiV^CiHi TATA'S, C 2 ^ TA-^A^ 
C 2 ^ TA-*^A-1E, Cm; v-^ nTA^A-S, C3- 6 p 
TA^-A-g, C 6 - i4 T y— /WS*^l4C7-i6 7 7/V^ 

l^L5<@*rLTl^"tt>J:V\ *A^ A-, #A^>V\ * 
A'/^-fA', Cm TA-^A-^A'/^/K Cs-* ^P7 

6 -i4 7!)-yW*;l/^/K Ct-m 77/^/M/^- 
/I/, Ce-u 7y-/^*>'-*;l/*^/K C7-16 T^A-* 

H^i3j;i;»*JB^*»fe»tfn5 1 ftv^L3fB(7)— 
IR : f-S:fr*-t'*5*fctt6j|«*||*/^^yK ^-C 

i-e T/W*/W-*/W^^^/W, v^-Ci-6 T/V^/V-jl/V/^ 

-f/K C6-14 7y-/w^;w^/K ftJWJW-fiJWKS 50 
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3 ffl^-r n 5 * fc|4 6 ***g|*/W< 

Ci-e T/u*^-^**/^^^/^, Cm ^d7 

/U^/W^^^^tK^/W, Cm T/U=3*'>-^**/U3ifr: 
A\ Ce-u 7y-^-ft*/^;K C7-16 77/^/w 
ttiuviSz-jv, Ce-u 7!i-^'>-ft*;v*^ 
A-, C7-16 7 7^^t^^-fti^*^/v, j^^fJS^ 

1 ftV^ L 3 fi<7)^x n JS^Sr^-f a 5 Sfcfcj; 6 

*ywf-**/w^^e^yu, v>-Cm T/U*/W^**/W^ 

ftl> L 3 fa<D^x n]IS^ £^Pt5 5 4 fctt 6 Mif *3i 
^^A'/^-f A^ -^/-Cm 7/l^W^^77 ; t'1' 
A\ v^-Ci-6 TA^A-XA^T^ A\ Ce-14 T y — A-X 

A^r^-fA", Cm ta^a^a^— a^ Ce-14 TV — 
AO^A^^K Cm TA^/KXA^-r ^/K Ce-14 7!i 
-/i/7;W7^f^K T^jvy ^ J ^ *A-/ft x Ci-e TA^* 
^;V7>f ~A\ Ce-H TV — ;\»Jr5r 1/7*^7 A', C 
1HJ ryw^^v^^/u^^/uioitWe-M Ty— yw**v-^ 

(i)**0SW\ (ii)liWB«»*A»i»b»tfix5«*a«: 
lftv^LSfi^rix^ixWbTv^Ttiv^Ci-e T/i^*/w 
C2-6 T/W^r^^S, C 2 ^ T/^^/l^Ms o 

T/w*^£, c 3 ^ v/^d7/^^i n Ce-14 ry— 
S4/cttC 7 -ie 77/^/H, (iii)SMa««a£A»^6 

tK^/W, Csh, v'^p?^^-*^*^/^ Ci-e 7^^ 
*i/-*7W7j?^/l/, Ce-14 7!J-/W*/^^/K C7-16 T 

y/i/*/W-*^#n/i, > Ce-i4 7y-;ut^>*^^ 

l 3 m<D^vi%^*t^ir% 5 * fci4 6 ^mmmx 

T/v*/w*7W<^-^yv N Ce-K 7y-/w*;w^>f 

i^»liix5 1 ft v ^ L 3 fliO^T 1 n JBH=- «r^*i"5 5 $ 
fctt6fla*»*/W^>f/K Ci-e r/w*/v-^**/i- 
C 3 -6 y?n7/^/Wft*/l/*^ Cm 7 
^3=^-^*#/i^:=vK Ce-K 7y^V-ft*^# 
C7-16 77^^-f**^#=/K Ce-14 TV — 
/W**i/-^**/^^^, C 7 -ie 77/VW^r^-f 

OW^^jJ^bJififiiS l ftv^L3f@co-xojg-7-^^ 
^Ti-5 5*fcf4 6Ma*»^**/^^/K f***/W< 
^e^/b, ^ey-Ci-6 r/i-*/w^**/w^^-^^, v?-c 
i-e t/u^^-^^^/w^^/i., Ce-u 7y-^-ft* 
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>f/K Ce-K 7!J-/^^7r^/K Ci-^ 7/1^ A-* 
/l^n/K C 6 -i4 7!i-/MM^/K Ci-6 T/l^^r/W^ 
/U7^~/K Ce-14 7U-/^7^^/K ^/Ur^ 
7/1^, Ci^ 7/V^^v/^/V7^^, O-u 7U 

A-S, (iv)MISil»SA»d^S«ix5««|SSr l ttv^ 

4«MM*5fc^Ll 4***81, (v)^P^yJI? ;R 6 

C 2 ^ TA-^A-X, C2-6 TA- 
df-A'K, c 3 -e v'^dT^I, C 3 -€ ->?d7;^ 
aK, c™ 7 /wS*fcJ4C 7 -i6 7 7/^^S^/T 

Ce-14 7U-/K C 7 - i6 77A^A\ 7 5/, ^/-Ghs 

7 a^ a-t ^ey -c^ 7 y -a-7 5 / , ^ 

7/^7;;, i/-Ce-i4 TV — ;V7 5 /JoitMft^ 
L 1 0 A5jr#K«*fltXd'&Stf4x«nftXSr l 

(13^^L8lIiS^MLTfcJ:< ;R 8 ioJ:t/R 9 ^ 

^n^n (0 fctt (i d MieamsA^ b 

1-6 7A-^aS s C2-6 7A^~A-S S C 2 ^ T/W=5r^/W 
26, Ca-e ->?D7/V^I, C 3 ^ i/^P7;v^r^l, 
C 6 -i4 T U -/WSSfcttC™ 7 7A^A^X£ ; X#Ki)g 
^ N (ii)^m^, (iii)Wb*nTl^TtJ:V^«« 

L5fi-tn-PtlWbTV^Tt«tV^C« 7A^/UK, C 2 ^ 
7A-^A'S, C2-6 7A^:=.A'S N C** ^o7/^ 

C3-6 v/^dt/^^s, Ce-14 ry— /w£*fciac 

7-16 77/^l^LT^tt)J:t^ilg : j L , (v)hu 
f B«*SA» A ^ S «ti 5 filftS Sr 1 * V > L 5 ffl % L T 

i-« T/l^ylz-^/U^^/K C3-6 >^ d7^^-*^# 
-/K Cm 7/i^3*v'-*/V'2j?^K Ce-14 7!)-/M 
;Utf=i;U, C7-i 6 7 7/^^-^/^^/^ Ce-w 7!i- 

^fcafifli* 1 ftv^LSte^^DjB^-Sr^-f 5 5 

^-=e-f/K ^-Cm 7A^A--#A'/^-<f A\ Ce-M 7i) 



(5) 2003-171381 

8 

/l^/W^^/l^^/K C 3 h> ^^D7/^-ftA^ 
C1-6 T^^^rv'-f-^^/WTp^W, C 6 -i4 7!i- 

A'-^^/tfnA', Ct-16 7 7/^/WftA/^^ 
>K Ce-14 •7!i-/Vt*V'-ft*;V*^;K Cr-ie 77 

^A\ f-**/w^-=e>f/u, ^ey-Ci-6 7^^/v-ft*^ 

A^'f/K V/-C1-6 T/V^/W-^^*7t7/W<^>T/lx N Ce-14 

10 7U-/wftA/w^^/K ft*IK*«*K**JB 

(0^xniB^-5:^W1"S 5*fctt6jfc'«*l|lf-**yw< 
^A\ ^ey-c^ 7/^/^/v7r ; t'f/K ^-Cm 7 
a^a-t^^^-OK Ce-M r y — a^a-^t^ 
/K C1-6 TA'*/w*/i'*=/K Ce-K 7y— a-xa^^ 

/K Chi T/W*/^/W7-f ^/K Ce-14 7!l-/^7 

>f^A\ XA^/, XA^ N Cm T/U^^ri/^/W^^ 
~A^ Ce-M 7!)-/u**^;V7>f=;K Cn» 7A-^ 
^v-^a^^a^ £ tKe-K r y -/l/t*^^^*^^ 

■**A»*» b»tf*t 1 fcv^L 5{@^f LTV^ 

* ;n*S0 4fcttlSr*i-»*«2lEil^«lp 
[Wf**4] R 1 ^^ 
lit 3] 



30 




[ff*ll5] R 1 ^^ 
40 Hfc4] 




D'tt^^v-SfcttSJtfJS^^, R x fi(i)r$y 
X. (2)^-NHC0R x * (r x ' fi. (r )**JR^, (2' )C 
7-ie 77/^^S^tlj;(3 , )^/Ci^ 7W;7T 
50 E^$tlTV^Tt) iV^Ci-6 r/u^^SSr^-f) *fctt 
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(3)3S-C0R"' (R*' f4, (1' )Cm T/V3df->S, 
(2' )fc Ko^->S4/-ctt(3' )Ci- 7^*^T'fi&£ft 

(2) n y yJH^f $ (4 (3) Cm 7" /W^ ^T?x * fvuft $ 
ftT^Tt 4V^W*>->S£, R'liO)**^,. (2) 
tKP^i, (3)7 5yl v (4) Cm T/U=idr->^^# 
-^Sfcii*/l'^>->T*g^$nT^-Ct) iVM^ 7/U 
a^v^&^-f) R'tfzkfcJiS^fcfiC 
« T^^r/US, R 3 ^**J^T-*fcliCM T/l'*/^, R 

tftHDfcmmi-, (2)c« tvi^^s, 10 

(3) C 6 - 14 7 y -/WS* tc 14 (4) /n n ff >fc £ *lT^T <b 
J;^Ch> T/u*/i'^yw*=./V'S, R' fcfic 
m r'^*^^*/cI4C^ TVl^/US, R 

^-SfcttOJSKJWR^, YAMf I^VS> -C(CHj)j-, -CH 
(0CH»)-, -CH(0H)-4^tt*/HJ?=^S, n^o*/ci4l 

[ft*«6] R 1 ^ 
[ft 5] 




20 



[5t*R" (4**^^-4 fcttCi-. 7^3-/1^^* TvvftS 
ftTV*TfcJ:^#/l'#*5'a£«\ R'li(l)7 5/I, (2) 
^-NHCOR 1 (R z (4, (1' )**^, (2' )C7- 16 7 7 
/Pdr/K (3' )^7Ch 5 / TS^$ixT^T 

^J^Cm T^*frg;£7F-f) , (3)*/C,-e 7/W3-/W 30 

#/w<*-f/i/*, (4)tKntJ/I4ft|l(5)(r 

(2' )Ch T/W 3 ^v-^/P^-zU* 7tf±(3' ) 
/ Cm ;W<*j JUX'W& £ tit t^xtJ;^ 

Cm 7/l^*v-S£, R'fi(l)*i&Jj§W\- (2)/nc2^>J® 
(3) Cm 7/U3=3f->*/W2K=/uS*, R l l4(l)7k 

JMS^ (2)tK0^i, (3)7 5 71, (4) Cm T A> 

4V^Cm 7^3^ v-*, (5)->7/S, (6) Cm 7/1^ 
,vx^ * TMt £ tiT l^T t J; l> * fcf4 

T-*fcl4CM TVU*/!^ R'^SfJOR-T-SfcttCi-t TA> 
^i, R 4 ^(l)*^M^4fc(4(2)(l' )WA (2' ) 
#/U*>->, *fc(4(3' )Cm 7/l/3*i'*/l/<K=;l/t* 

g&£ft-c^-ct>«ki^cM T/u*;i-m, fttHD^mm 

* s (2)Cm 7^^/U*4/il4(3)C6-» 7U-/H, R 6 
^(l)*^H^4fc(4(2)CM TVl^^S, R 7 #(l);fcj|t 
^^/c(4(2)Cm 7/l^A-S, r'^tK^j®^-, r 9 ^tK 

UVS. -C(CH 3 ) 2 -, -CH(0CH>K -CH(0H)-£fcl4#/W 



§12003-171381 
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tW*ll 8 ] AIDSW^K • f&St?Bt?ifeSa*^ 1 IE*© 
Mo 

lite] 




Kf. A. BWV^Ttl^^-*(4S*Igi : -, ffi^(4j^*Jl 
l4*ig-g-*fc»4-S^^*i-] -C* 

*«#i-S^i:t»«ii-SHlv«Jfeffi©TW • ffeSfc* 

[t»**i o] mmmmzMLXiZ 

lit 7] 




t> £ *t 5 n^rnm. & w-r- 5 ft &m * (4 * <dm<d mm 

1 1 ] HIVg^2£<7)^ • ma»B«:«3frt-*fc 

[ft 8] 




Kt, a, Bcov^ti/i^-*i4^*^, fajjimmm 
[»3ftS i 2 ] aidscd^-k • »«asr«it-rsfc»e>©a: 

[ft 9] 




i$mm 1 3 ] * 

[ftl 0] 



(7) 



11 
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LT^TtJ;v^3/«ev^L8*^^ffML-C'bJ:<, R 4 li 

R 6 £<fctfR 7 (i^n^'tl^SJl^^fcttSmS^^ L 
TV^-Cfc«tV^k**SSr*L, R 6 tR'ttPSi-^K* 
J^i*tCg$K£^ LT^Tt £^3&^L8MiS£ 
MLtt)J;< , R 8 *3 J; utf l*Zti?ti7kmmi--£ tci* 

zfiLx^xtx^mmw^z, mmmm^Lx^^ 

Xt>£v^3-uymZ. R" teAmm+ttcltC^ T>v 
^■/uX'^^. : rMt^tiX^^XhX^^/u^^'>m : ^, R 
" l±(l)75/S, (^jt-NHCOR" ' ' (R" " ' fi«U* 
Ci-* T^^r/^*/c(±C7-,6 T^A-^A-KSr^-f) , (3) 
t Kndr~>S, (4)(1' )7JA-tf>-> x (2' )&-e 7^3 



* fc(i^ny>J^^-^ % r" fi(l)7R|tlHK (2)t Kn^r 
(3)T5/S, (4)C,^ T/P3dr->^7^^f-/P$fc 

S, (5)">T7S, (6)*/W#dr~>S> (7)Ci-6 7/V3^f 

^#/w#~/ug4fcti(8)#/W/<^A'g& s niiOSfc 
fil£^-f ({BU 3'-(3,4,8,9-fh7t Kn-6-y h 
3r V-3, 3, 8, 8-x by/ 3-^7 n [2, 3-h] J V * J V >-\ 
-4>\>) [1, l'-f7i=;V]-4-7 5: V, N-[3' -(3,4, 8,9- 
20 7" |>7t Kd-6-> h^r->-3, 3,8,8-x f-7^^l'7P 

[2,3-hM y=*y y >-wa-) [1, i , -i^7i=yi']-H 

/V]7t hT? K> N-[3'-(3,4,8,9-r h7t Ko-6-> 

S^->-3,3,8,8--7- t-7^f^7Q[2,3-h]^v^y y y 

-H/V)[l,r-t'7a^]-W;i/]7'p/<y7; K, N 
-y (3,4,8, 9-7 1 h7 t Ko-6-y h ^ v-3, 3, 8, 

8-x h7^f/W7n[2, 3-h]-f y=*-y y V-W/P) [l, l' 
-t"7^=/P]-4-7J/P^>-y-5 H\ 3'-(3,4,8,9-7h7 
t Kn-6-y h^v'-4,4,8,8-7 h7^f^7o[2,3-h] 

'fyjf-yy y-WA) [1, r-t"7x-/u]-4-7 5 y*sj; 

30 WH3' "(3, 4, 8, 9-7h7t Kd-6-> h *v-4, 4, 8, 8- 

7~ h7^f^7n[2, 3-h]^y^y y y-K/V)[l,l'- 

141 S 

[{bill 




>\ r 2 ' &£m 3 ' teznz'tiwm T^TtJ;i>3^v^L8*^^^Lr<>j;<, r 4 «tK 
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r 6 $o&Tjti teztiztiTkmm^tzim&mm lx^ 
xhx^mkfcmmz^t, r 6 £r 7 \mm-tz>mmm* 

t ittcg^SSrW LT \t*X t £ ^ 3 fcv* L 8 MS^JfM 
LTt>£<, R'^i^li^^n^JS-f-SfcliB^ 

L-CV^TtiV^jR^Sr, Yfig&g^LTV^ 
iW^ySSr, R" l±T5 7 SS/ctt^-NHCOR 13 
(R"' ' «^^C-« Tsu^/um^tzm™ Tyiv 
R" l±*«JJ5H^fcl±^nyyjfH^ 
R" ' li**JF^, t Kn^v-S, 7571, Cm 
T/P 3 * i/tl fcii* ->T"g& $ ftT V " 

(ffiU 3' -(3,4,8,9-X h7t h * ->-3, 3, 8, 

8-T h7^f^7n[2,3-h]-f ydry U y-W /!✓) [l, 1' * 



(8) #12 00 3- 1 7 1 3 8 1 

14 

N-[3'-(3,4,8,9-7h7t Kn 
-6-p< h^r->-3 ; 3,8,8-x K y / n [2, 3-hH y* 

/ y y-W/w)[i, r-t"7x^;v]-w /i/ir-tr ft; 

Kt3<tt>*N-[3'-(3,4,8,9-T h7t Kn-6-y h*c~>-3, 
3,8,8-7h7^f^7n[2, 3-h] ^y^/Uy-H/U) 

T'S $ ft 5 * l$Z <Di& a 
[ft*lll 5] tiloXXftffrk tfcyf-^ R'fcit/R 3 
fi^ft^ft^JiK^fctiC^ R 4 7)5(1) 7k 

10 *jgiK (2)v-T/> (3)7J/^>i/*fc(i(4)Ci-6 T/U 
3 * v-77 $ ft-C 1>T t. <£ V ^-6 7/P*/U 
X, R 5 7)5(i) C! -3 T/W^^S^/-c(i(2)C6- i4 ry- 
>K R'fcit/R'^^ti^ftTk^Ji^SfcdC-e 

R 8 *3J;tJ«R 9 z5^ft€ft7k*Jl^, X#*g-&3K n« 
M^£/etefifcftJgH\ Y^Mf l^yl> -C(CH 3 ) 2 -, -CH 
(0CH 3 )-, -CH(0H)-*fcii*^*=-^ST'fc5lf*ll 1 

3 mmcDit&® 0 
umm His 




(0)n 



Kf, R'l2(i)7k*Jj5H\ •(2)g^K^*Ltv^TtJ; 
v«*m«, (3)tt#l££*LTV^fc«fc^«3BSiiK 30 
*fcil(4)g^S^WLT^Tt>ct^T5 R 2 tt 
(l)*SJjjH\ (2)ttJfc££#LT^Tfc±V\SBfbJc*S 
Sfcfi(3)7v^a£, R 4 li(i)7MW§>^ (2)->7V 
(3)g3*S^*LT^T>bJ;V^k**S, (4)T-> 

R 5 |i(l)7k*JS^, (2)g^»%^LTV^tJ:l^ 
tok^ (3)Tv//WS, (4)gmS£#LT^Tt 
1g*atS * re fi (5) ^ n y r 6 jo i t>*R 7 f«ft 

^•ftTk^^sfcttgms^w lt^t t x^^mt^m 

LT^Tk<fc^3&v^L8ft9t&^LTt>J;< , r 8 *j 
£tfR s l«fteft^^*/efig&S&#LT^Tt> 

it $ftT^x h X v ^Mig?-* fcfi (4) g&«£;£ LT 
^Tt iv^*JS^-Sr, nliOSfclil Sr^-f] T*£ 

7] R 1 ^(D^nyy, (2)7$/, (3)Ci-a 
TvVl-TS:/, (4) (1' )T$ySfc(i(2' )c M t^a- 
T $ y Tg& $ ft T V > X <b «t ^ 7 x. =.JU$S X Xf (5) 
w T/w^^^^/ky-d-s T^^Tg^^ftTV^Tt 50 



iV^yX7; K*>bStfft5«#ISSr^rL.'CV^t> «t 
R 2 t)\ (DtKsRJS^, (2)(l' )tKo* 
->S» (2' )^nyy^, (3' )7$A (4' )C« T 
yUndr-yTJ/W^'-AT ? y , (5' ) v'-Ci-e 7/^/1-7; 

y^efct/ce' )7^^-r$; K^batfftsiiiftSSrWL 

TV>Tt«tVC 1 - 6 T^^/W, (3)#A-tf>i/, (4)Ci-e T 
/p3 + y*;V/l?^ (5)*/W<-=e>C/l/ N (6)^-C,-6 T 
A^r/PTJ/W^^-^/PS )t(i(7) If ]) iz/lO^W-^E-^/K R 

/wdr^, R 8 *5j;i>'R 9 ^7k*^, nmmm*, n^o-e 

fe 1 6 3B*©<k^*. 

[»*5l 8] 6ffi*©ffc£«j4fcf«:©JSfc 

[0 0 0 1 ] 

[0 0 0 2] 

m&V&m m&<D AIDS (|ft^ttft«^*fi4R») 

ffe«M:ii**«: hiv (t hft&^tj/vx) wmmm 

(HAART) as±«|C*oTV^5. HIV i^te¥B#* 

PflS^J 2 m t y n 77- ^piw^J t ©«a^to-fr^ i a 



(9) 



15 

fismX'M. AIDS f&*lC*tfciSJiS«:-£;tfc. Lrt>L 
tetfbZtlhtDmmZh^TLXk HIV <DWk*%± 

H©M38^*S$ixTV^5. HIV ©iSSfefi^-C/P^^^ 

^n-7° (Env) OD gpl20 #4f#J*fflJ]Sllg±© CD4^T"(C 

ti&t 5rttcJ:9M^$H6. z:<o*S£-©*£*, gP i2 
o ©3y7t^->3yW ! g: 9, 3i/t^-f 

fo-S^*^ yW-iTT 0 ^- CCR5 fc5VMiCXCR4 t CO^ 

^ff«U S5>45 gpi20 o«J6«<kfc)Bri-. 

*<7)ft gpl20 ClJllt^fc gp41 iSlfflU g P 41 CD 
N *»©W*ttT§/||«HgES:WiaBtJClfALT Env 

5vm4 Env imtbhLi&m<*>m&tfim§tK.mibt>ti 
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T , m *- I4*CCR5 tCf^ffl f 5 N. N- 5? * ?7Mf- [4 [ [ [2- (4- 
/ fvl« 7 1 -/U) -6, 7- v> fc K n -5H-^< V V -> ^ n 'n^t 
y-8-^f/l']/!l/l'*-^]75 /l^y^lf h7t Ko- 
2H- fc° 7 V-4-7 5 =- * A * a y K (tt *. tf » ##fF;£ifc 
1 ft t*^, CXCR4lC-f^ffli-5AMD-3100 (0iJx.{f, * 
WfFXlR2#li)ftif3JSife* 0 Env Srf^ffl««Ji:L 

fcft-g-^i: LT, gpl20 fcM"£"f<5 FP-21399 

(W*.tf, #«fflf:Stitt3#fla) ^ g P 41 T 



10 T-20 *«rflFS: 

$U#j§) ftif*S*>5„ L^Lft^ibEnv 



£tift</\, 
[ftl 3] 



3£ 




*fc*u tt^fe'&SfcttrMtt^Sr^i-] -e* [fti 4] 




[ft 1 5 ] 




ttmtxmnaL a 40 

[ftl6] 

HeO 




H,C CH, 




^31^x7— ^ivpi#f^ffl5r^-f 5r ir^M^^nt 

v^„ #fp^tit2(cfi, //voct^y > ^^tf- 
[ft 181 




[ft 1 7 ] 50 



(10) 
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TtitO , R^iTkSRIS^ T/l^/K C2-6 T/V+r 
^/K c 2 -6 T/i^^/K C3-5 '>^d7;^;K C 4 - 7 S/^ 

1ST-, ^n^>IJiW\ C1-6 T/U^r/K ap7/^/V | 

C 3 ^ i/9 p 7^*7Hi^f olHSSrf L t 
^TfcJ;v>) x r\ R B *5it« 6 H:*ix^ni*ftLT** 
AP^ygf, ^hn#£, R 7 «*m^, 

So 

[0 0 0 3] 

[ttltttift 1 ] HIR^HHISi001/70746*/<^7 U y h 
[#PFi^2l H8S^BB^W002/04455#^>'7Uy h 
[^^rff^Xifc 1 ] Proceedings of the National Academ 
y of Sciences of the United States ofAmerica 1999, 
96, 5698 

[3¥¥fWJCffi.2] The Journal of Experimental Medici 
ne 1997, 186, 1383 
[^Itfr^Ciifc 3 ] The Journal of Infectious Diseases 
2000, 182, 607 

H¥¥fVtX%k4] Nature Medicine 1998, 4, 1302 
[^#W2StSfe5] Indian Journal of Chemistry, Secti 
on B, 31B, 578, 1992 



10 



20 



(0)n 




(I') 



Kf, R tt(l)**IIH\ (2)g^S^^LTt^-Cti 

Sfcli(4)g^£^*LTV^-Cb iV>T5l /M, R 2 *5 
<fctffi'tt*fteh.(l)**JjS^ (2)«ft***L-CV^t 
fc«tv^t**S*fcH:(3)7^yH;Sr*b, R 2 <tR 3 fi 

mm+zfcmm* t &icmmmz^ l-o >x t * ^ 3 4 

^L8ll^MLtt)J:<, R 4 |±(l)*ltJ?^ (2)-> 
7/1, <3)«UK:tfLT^Tt>J:v\fc<bfc*S, (4) 40 
7^g*fctt(5)B*£&*rLT^T.fcJ;l^fc Kndr . 

R 5 (i(l)**Jf^, (2)«»SS:WLTV^-Ct)«t 
V*£<fc**S, (3)T-WWS, (4)«8U£fc*rL-C^Tt> 

«t i fctt (5) >^ r 6 & i m 1 it 
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l^Wt^tife 6 ] Indian Journal of Chemistry, Secti 
on B, 33B, 552, 1994 
l0¥fVtXffl.7] Bulletin De La Societe Chimique De 
France, 4201, 1972 
[0 0 0 4] 

IVlSSfejfiL «MCAIDS©^B8 • fem^tmnxz, 

z> m a rush* fcfcufcif fflmmtte® £ Jiift-r 5 

[0 0 0 5] 
lit 19] 




a; 

Hb2 0] 




<0)n 



(I") 



e&S£WLT^TfcJ;^3ft^L8*^£^/&LTt 
J:<, R 8 *5J;tJ ? R 9 ii^ti^ti(i)*^^Sfc«(2)S^ 
LT^Tt>J:v^fb****:, Xii(l) 

(2) mmw^ , (3) $ *it v t ± v ^Kitis^ * fc ii 

WLTV^fciV^f U^M, nfiOSfclil ^ 

(sit, )mizmk£tvt(i' ' )kmm-tzm 

[{b2 1] 



(11) 
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4 v tz it (3) em*Srf LTV>ti«t^S 

*at£«\ R 22 fcitfR 23 IttltWiU)**^, (2)fi 

LTV ^T t> J: v ^MbJc*S* fctt (3) T isjvm 
fc*U R 22 tR 22 (iil^1-?.^*Il^i:*(cema^W 
LTWT<b<fcV^3&V^L8M&£?FMLT'£><fc< , R M 
is4t>*R 25 t4^;ft,€;Mi)**JSi L *fcl4(2)ttM££* 
LT^TfcJ^iWfc****, R 26 &4t>*R 27 mtl^tl 
(D**JB : f-*fctt(2)«ft**r*LTV^T'bJ:v^b* 
*££*U R 26 tR 2 ' ttBfflSi-SKXflR^iftfcBJfta 

LTV^TkiV^ 3 &^L8Mit£ff2j&LT 20 
R 28 tt(l)**JH^- % (2) LTV ^TtJ:V^ftft 

(3)r^/uS, (4)«ft*SrWLTV^Tt>J:^« 
*3SS, (5)^nyyJB^. (6)5t-0R 3 ° (R 30 f±, **JS 

^ *&X£*LTv^Tt>4v^tek*g, r-y/vmt. 

> (8)it-S(0)R 32 (R 32 (4, g&«£# 

±V^*«*S:*"f) . (9)5t-S(0) 2 R 33 (R 33 14, 30 
S£^LTV>Tk4v^**S*fcf4«&X£#LT 
^Tt«tmi*aia6«:*i-) SfclidOS-NR 34 R 35 (R 
34 &40* 35 tt^ftW**!**. g&K<HTLTV>T 
fc «t V T fcttS^S^*- LT V>T 
t>J:Ht**SSr*r) fc. R 29 (2)-> 
T/S^ (3)*»l6S:*LT^rt«tV^«ft**l6. (4) 
7 vvUS* fc(4(5) g&S£* LTV T <b J; V> t Kn dp 

^>X%, x' i4gm»£^LTv^t4.v^^uyg 

«\ n' l40*fcttlSr*-f] X*mZtlZit&V>) (fit 

T\ flS-^Wda' )tl&S5i-.5»-&*Sifo5) tL<!4^cD 40 

[0 0 0 6] "f [1] 5C 

[{£2 2] 



50 
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(la') 




^&^L, l4**t#4fctti:«S-fr«:i5%i-) T*S 

Ht2 3] 

R ^ 

*fc(4(4)ggia^*LTV^TtctV^7^ /M> R 2 fc 
4tfR 3 |4^ftm(l)**JI^ (2)g&g£WLTV>T 
t iv^b**S*fcfi(3)r^wSS:*L, R 2 £R 3 (4 

mm-r=biMmm^tmcmmm^Lx^xhJ:^3f£ 

V^L8MSt£7lMLTt>J;<, R 4 f4(l)**jO!>iK (2) 5/ 

r/m. (3)m^m^Lx^xhx^mt7Km&, (4) 

7->/l-K£fc!4(5)g&«£#LTV>T'b4V^t Kn* 

r 5 (4(i)tk^^, (2)g&a£#LTv^ki 

«t V 'ttftftSS 14 (5)/^ y ^JIT- Sr , R 6 4 t>*R 7 14 
■t*v-¥ , ix(l)**JS : ?-*fcl4(2)«lftSSrWLT^Tfc«t 
V^SHb!k*£**U R 6 <bR 7 (4^1-^^H^-i#(c 
g&S£ ; frLTV^T'b4V^3&V^L8Agt£ffMLTfc 
4<, R 8 *5<tO c R 9 (4^tl,^n(l)**m^*/il4(2)fim 
£&#LTl^Tfc<fcV\K{btc*S£. XI4(l)&-&^ 

(2) ksjk? , (3)mik£tix\,^xh^ "W&m* * fc {4 

LTVTfciV^^VgSr, nf40£fc{4 1 

L< 14^:0^4 fcf4*(7)^a K7 y^^^LXtHwi 
12 [1] ffi*©ak [3] R 1 ^WT<0(i)~(iii)OV^-f 



(12) 

21 

(i)(l)/Nny>JgB% (2)Ci- 3 Ty^uy^^r^ 
2H} T/W^/Ug, (8)Cw v/^DT/V^i, (9)C6-i4 

ry-/us, (\o)^u?>ik&tix\,^xh ±v^c« 7 a- 

/W^^S, (12) t Kn^fVS, (13)75/K, (14)*/ 

-Cm 7/^7 5/1, (15)*y-C6-K 7!J-^7 5 

/ X, (16) ^-C M T)\>*)VT ^71, (17) v^-Ce-u 7 10 

y — /^r$yS, (is^/M/k 

#/l//K^/K C« 7/V3 3rS/-A/^-;i/, 7!J- 
;U-jj;\'tf~;\, s C 7 -i6 77/V^/M/^^, C 6 - 14 7 

SWS* a»fe»f *t5 1 ftv^ L 3 fgcD-x pJB^-Sr-gr *-f 
5 5*fctt.6***S|*yV2l?-/K 7/i^/v- 

oJR^«r*#-*-S5*fcfi6*«*lll*^*>fyK c 
M 7/u*/wf->f#yU3tf:=^K c 3 h> ^D7/^;wf 

7!)-;Wft*;V?|?^;K Ct-w 7 7.;^/^ft*^ 
/K Ch4 7!i-/^*'>-WM^;K Ct- w 

#/W^-f/K i/-Ci- 6 7^^/U-ft*/W^>f;U, c 

e-14 7y^-f**/w^;K ftjWR^a^fcS* 

7^*/^/^7r : e^/K Ce-14 7!i- /i^A^r^ 
/K Ci-e 7/1^/1^/1^ C 6 -i 4 7U-/M/^^ 
/K Ci-6 T/U^r/WX/l/^^^/P, C 6 - i4 7U-/^/V7 

=vK Ce-M 7!)-/i'**'>^^7>f-;K Ci-e 7^3 40 
^r^>^^*^/wjoJ:t>*C6-i4 T ]) —jvir^r"y^jv^^;v 

«^itfn57^s, (i9)*yv$/ur 5 / , 

h\ Ci-e 7/Va*v'-#/^*lJ"$ b\ G-e 7/1^ A'* 
yl/^n/WT^ y*3<tVC6- M 7!i-;M/^^7^ / 

^ e>»i*i5 Ti/>vT 5 /S, (20) Ci^, r/w*^-*/u 

3tfn/W;tarv\ Ce-i4 7 y — jV-jj;Vi$~}V3r$r Ch> . 
Tyl^n *Z/-jjjUtf=-/l>tti/, */-Gh> 7/W*^-* 

Ce-14 7V— ;P-*yP/^>f/w^v/*3j:t5^3^y 50 
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>r /^*^/*» tatfix* 7 *sju**i/m, (21) jr*jdr^- 

1 fc^ L 4 pJBC-T-SrgMM-ft 4ft^Ll4 MIS 

St^S, (22) (23) Gh 4 711-/^5/ 

(24) 7/W^^rv'-^^^y/^ > (25) Ce-14 

7y-^*S, (26)fcKyvVK, (27)^5/2, (2 
8)^^-71, (29)^U^KS, (30)Chj T)V$r)V T ^V 

KS, (31) v^-Ci^ 7/^/Wr)KKS, (32) 
KS^ct^(33)ffi|S(l)-(32)(OS^e>S«tl5 2^V^ 
L3fl*s»-&LT-t?#Sli4^b45» (SkT. ■& 
SAS¥i:IB&fet-5) *»e>3itfix5iI»*fcl4v^L5ffl 
^tl-eti^LT^Tt J:V^ 7/^A-K, C^ 7/U 
^A-K, C 2 ^ 7^^r^/WS, Cs-* y^n7/^/^ C 
^ >>^n7/^^i C 6 -i4 7y -/WS4/cttC7-ie 

7 7/^/^s, (ii)mtmm&AMfrhmiftizmm& 

lfcl^L4ffl^tf5fcl*Ll (iii)ETF 
<Z)(ia) — (iiia)^e>»(iix5 1 *fcl± 2fiOElftSS:^r 
LTV^Tt <fc<^7 5 7i : (ia)*^^ (iia)mjf2ft 
*£A#a>b8f*ix5fi*g& l &v> L 5 
LTV^T t iV^.Ci-6 7/W^/wX, C« 7/^^/l^S, C 
2-6 7^^^;l^l N Cs-e ->?P7/^/Vi, C 3 ^ ix^n 
T/U^r^/um, Ce-14 7 y — /^SSfcttCi-ia Ty/v^r/v 
(iiia)aaiSfilftKAS¥d^»tfixSlt«SS: 1 ftv^ 

C1-6 T/W*/W*/WsH^/K C 3 ^ ^n7/v 
^/W^7/W7jf^/W, Ci-€ 7/1/ =1 Ce-K 
ry— C7-16 77/K/V^/^^/K C 
6-14 7U-;^^>-*;^^K C7-16 77/^/^^- 

**ri"a5*fcML6***«*yu^^K *y-c^ 7 

/w, Ce-K 7S-;w#;w<*>f^ fcMW^VMz.mM 
Ci-e 7/W^r/W : ? L ^-*/l'#^/W, C 3 ^ ^n7/P 

/V, C 6 -i4 7!l-/l'-f«/l'*^K Ct-w 77^*/W 

Ce-14 7!i-/^^^-Wi/^fc 

1 4^L3 ffl^-r n JS^f Sr^-f 5 5 * fctt 6 

$r)V-^irf))V/^4 v^-Ci^ 7/i/^/W^^-*^/^ 
*-f/K Ce-14 7!i-^-ft*/w^^/K SSHIB^eJl 

4^L3 i^fp^mt^ 5 * fed 6 
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;V77^^K Cm TVl^/l"*^*^ /K Ce-i4 7!i- 
Ci-6 7^^M/V7>f^, 7!i 
— /U^/l^-f =/K */^:7>f A Cm 7/V-^ 

^/i/7>f^K Ce-i4 7!i-/^^^7^^;K C 

;v*^;^^itf3x57^S ; R 2 J; t>*R 3 &%ti?1n 

(i)**JS^, (ii)l«nE«»a^a^31ff^5«**S: 

S* Cm 7/1^-/1^ Cm 7^^^/^S, C 3 -6 v^n 
7/U3f/US, Cm v/^P7H^S, Ce-i4 7U-^ 
ISfcifc 77/v^S, (iii)*ME«»KA»*^ 

S/K */W/K^ri/, */W^^f/K Cm TA'^JV-jjjV 
^-/l/ > c« '>^p7/^/H/V^/K Cm T/W^ 
^-^/P/J^/K C 6 -i4 7!)-/W*;I/#i/K Ct-m 7 
7/U*/U-;t7/l'Ji?:^/K Ce-14 7!J-/Ut*v/-*/^ 
/K C7-16 77^^t*v'-A^#-/K R^ja^et^ 
lcS*JS^ ffif If fcJ:«iW^tIim5 1 ^ 20 
v^L3 fflo^-r p^mtS 5 * fcfi 6 MS*St# 
/i/sK=/w, ^ey-CM r/w^/w^/w^-f /w, >>-Cm 
T/u*;i^$;w<*4/^ Ce-i4 7!I-/M;w^>f 

/k ^*jk^£a^jcs*js^, mnm**$£xfwt%m* 

frbmtitlZ 1 L 3{@<D^7-nJ^£^rr5 5 * 
f:tt6lllS*;W^^f;K Ci-e T )\> 
Ca-e ^^P7;^;wf**;«^/K Cm 7 
/^Jr^ftA/^^/V, Ce-K 7!i-/V-f^/^ 
^/K C7-16 77/^/WftA/V*^/K Ce-H 7!i- 
/l/^v'-^^/l'^/K C7-16 30 

^e-f/K ^ey-c^ 7;w^/wf^-*yw^^;w, v?-c 
m 7/i^i^;i-#/w*t>f/K Ce-H 7U-/wft* 

"f/K Ce-M 7!)-;^7 7^/K Cm 7/i^/w* 40 
tVfr^jV, Ce-H 7!i^^W^/K Ci-e TfV^rfVTs 
)V7 4~)V S Ce-H 7!i-/^/V7^/K ^/l^-f 
A */i"7]^ Ci-e 7/V^^^yV7^^/K 0™ TV 
-/Ut^^/^7^^;K Cm 7/1/=* dr^/U^n/W*3 

/K Ce-i4 7!i-/K C7-16 7 7/^/K 75 7, ^e/-C 

M t/^^/ut 5 y , y -Ce-14 7 y — /ur 5 y , ^-c 

1-6 7/P^/^7^y > v^-Ce-M 7U -/U7 5 y Jo<fctf4 

y 
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* fcli 3 fcv* L 8 a«*»Sr^ LT fc «t < ; R* (i) 
**JS : f, (ii) v/7/S, (iii)l51BgmSA8¥^t>a(i 

n' 7/Wdf-/PS, Cm 7/U^-;vS, C 2 -e 7/1-^ — 

C 3 -e ^^pT/^/H, Cm ^?p7;^^H, 
Ce-i4 7 ]) — /I'XSfcliC™ 7 7/^/^i, (iv)HUlSg 

&«fcv\ ^/i^/K #/i^>v\ #/W*=e>f/K Ci-6 7 
/w^/P-^/i'/p^/K Cm '>^d7;^;M^#^K 
d-6 7/1/3*^-*/^*- /K Ce-14 7!i-/MM°- 
/K Ct-16 7 7/^/MW-/K Ce-14 7!i-^t^ 
C7-16 77^^*^y-*/V^^^s 

3BJi*i5 1 frl^ L 3 fiO^xn^^Wi-^ 5 *fctt 

/K V^-Ci-e 7 )V*r}V-jl)\s/Oc4 /K Ce-H 7!/-^-* 

-f5 5*fctt6A18*«#/w*t-OK Ci-e T)V*)V- 

^jtrftjVtf—jV, Cm ^^7/^^*/^^ 
/K Cm T/W=a**>-^**/V#=-/K Ce-14 7U-/V- 
f-^A'tf^ /K C 7 -ie 77^*/Wft*/V*-/K C 

6-14 7!l-/vt*^-f**/^/K C7-16 7 7/^^ 
f-**/w^>f/w, ^y-c^ r^af-yw^^-*/w<^>r 

/W, V^-Ci-e T/W*/W-^**/W<^>f/K Ce-14 - 73- 

JOS^fcit/KafJg^A^atf^S 1 ftV^L3f@(7)— 
Hf Sr**i-S5*fctt6JMi3lfaif-**^*>f/K 
^ey-Ci-e 7/^/v^;V'7 7 : e^/K v^-Ch 7/^^/p^ 
/^7 7^/K Ce-K 7!J-/^yV7 7^/K Ci-e 7 
)V$r}V7,}\s~fo^)V, Ce-K 7y-^^*=/K C^ 7 
;i/^/U^/V7^ ^yl^, Ce-H 7 3-^^/^7^-/1/, 7, 
/U7-fy, Cm 7/V3^>>^/l/7^^/K c 

6-K 7!j-/^^y^^7^^/K Ch T;v^$ri/*JV 
*=/^<ttK«4 7 y — /W*^5/^yV*^/HS»fe»fif 
Jl57^S, SfcttW^-OR 4 ' (R 4 ' tt®**JR 
f, ®H(I«EB«lSA»d^»tftt5«»S^lftV^L5 
fi-ttLWWLTV^Tt iV^M 7/^^/^S, C 2 -e 7/W 

Cm Cm ->^7;^/^ 

Cm v/^p7/^^i, Ch* 7 y — yWS*/c!4C7- ie 

glS^lftV^L5l@*LT^TtctV\ 

*>y, */w^^e></w, Cm 7/^ :3 r/W'-*/i/#-=-/i/ N c 

3 -e */9 uT/W*/U-*^3j?^/K Cm 7;l^3 ^ri/-^7 yl/ 
d?=/K-C«4 7!i-/W*/^^/K Ct-w 77/^/W 

*/l/^n/W x Ce-i4 7 3-/^^^-*/^^/^ Ct-16 
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/U-#/W^^/K C 6 - i4 TU^/W^^/K $M 

^f^#/w^^/K Ci-6 TA^/w^*/]^— /K c 
^^/P/J^/K Ce-M 7!)-/WftAM^/K C 10 
-f-^/W/^/K Ct-16 77^*;^*^>ft*/^ 
^6>»tf*t5 1 ^V^L3f@(7)^nig^^^-r?) 5 

fcfi6S1g^|g^*yw^-<^, ^ey-c^ T/v^/w 20 
^/i^r^-f/K 7^^^^7r ; e^/K c 

6-i4 7!)^^;V7 7^^K Ci-6 r/w^^/w*;- 
/K Ce-14 7!)-;^/^^, Ci-6 TA^/l^/l-:?^ 
^/K Ce-14 7!i-/^^7^;K ^;^7^y, 
aN, Ci-6 7/^^^/l/7^^7K Ce-14 7!J-/^ 

M 71) — yvi^atfixSTv'^SSr* 

T^ir : 

(i)**JfiHK (ii)«nE«ftaEA»a^»tfix5«lftafc 30 

S N C 2 - 6 T/i^^/vX, Gh> 7/w^^/i/S, C3-6 d 
T/V-^r/l/S; Gw n TA^^/US, Ce-i 4 T U —iV 
S^/cfiC™ 7 7/^/H, (iii)ffiff21IifcKA3¥*>fe 

stf^K C3-6 v'^p7/^^-*M^;1' v Ch 7/v^ 
^^-^/Wtf^/K Ce-i4 7!i-/W^/^^/V N C7-16 T 
y/\s*/)/-%/U7$=./u, Ce-14 7'y-;^^^-*;v#^ 
7K C7-16 7 7/^^t^r^-*/«^/K 40 

^ L 3 m<D^ n Jg-f* 5 Sfctt 6 AftXft* 

TA^/w^/w^^k c 6 -i4 7y-;w*/i//^^ 

tf^/K C 3 -* v/^n7/^/Wf^i;rfr:;K Ci- 6 7 
^/K C7-16 77/^/^ft^/^^/K Ce-14 7y- 50 
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/lo^V-^*/^— A\ C7-16 7 7A.^/^*v'-f 
« 7^^/wftAyw^^^, c 6 -i4 7y-/wft* 

mmm^frhmittiz, 1 /^L3{@<7>^njj^£^ 

-f/K Ce-i4 7 5-/^/1^77^/^ Ci-6 T/^^r/W^ 
Ce-14 7!J-/^W^K Ci-e T/W^r/W^ 
/w^7^-/^ x Ce^ 7y-/^;^7^^/K 7.)vy ^ 

y. Ci-e 7/u3^'>7/^7>f^/K Ce-H ry 

cti^Ce-H r y — ^**i/^/w*^wa^»tf ttsr 

(iv)fl(f|BS*SAS¥^P>»«n5Slft£Sr 1 ft^ 
4»&tf5 4l*Ll 4A**9t (v)^o^>g^;R 

*3 i m 1 tfztieti (i) fen (i i) mm&&k 

TtiV^Cm 7^^r/H, C 2 ^ T/W^^/^S, C 2 ^ T A> 
^r^/VS, C 3 ^ ^?o7^*;VS, C 3 ^ ^n7/^^ 

/WS, Ce-i4 TV — ^S^fcteCr-ie 7 7/V^T^S^ 

U R 6 tR^i^-rSi^S^t*^, C^ T/l^/K 
Ce-14 7!i-/K C 7 -ie 7 7/^/K 7$/, ^ey-c^ 

r /w^r/wr 5 y , y -Cn* r y — /wr s y , ^-Ch 

7;^7^/, v^-Ce-14 7y-/V7 5/joJ;D ? 4^^ 
LI 0M^*«a*»S^e>51«ixS«*aSrl*v^L 
3ffl*ix€H#LTV^Tt <tV^C 3 -8 ^P7;>*yifc 

-tn-Pix (i) 7k*J®^4 H (ii) H9IEK»SA»d^S« 

m T/W^/US, C 2 ^ T/U^r^/WS, C 2 ^ T/V^r^/V 
fi N Gh> ^?p7/U*/H, C 3 ^ iy^ 7 n7/^^/H, 
C 6 -i4 T y — ^S4fcl4C7-» T^/w^/wSSr ; Xj&S(i)J4 
(ii)»*JB^, (iii)»ft*tt-CV^TfcJ:V^aEj| 
JR^f-, (iv)^«*a^«d»fe»liix*11*aSrl4v^ 
L5ffl^:^^'?^^*LTV^r fcctv>Ci-6 7/^^r/H, C 2 ^ 
T/V^r^/V^ C 2 ^ T/W^^/WS, C 3 ^ ->?P7/^ 

X, c 3 ^ y^u7/^^S, Ce-14 Ty-/i^SSfc«c 
7-i6 T9/W*/wSS:#LTV^Tt>«tV^*JST-, (v)mf 
IEB*SAi¥A^atf*i5S**S: 1 fcl^L 5 
^Tt>iV\ ^/v^/w, */^>iy, */V/^>f/w N c 
m T/^^r/W-^/U^K^/W, C 3 - 6 ^^o7/^/W*/^ 
-/W N Ci-6 T/W=3^v^-*/l-*'^/W, Ce-H TV— /W* 
/l^TjfnyW, C7-16 77/^/^*/rt^/K Ce-H 7y- 
^^^i/-*/V*^/l- x C7-16 77/V^t*^*/V# 
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/^-ok v'-c.-e r/w^/w^/w^^/w, Cw4 ry 

J: OUBUJB^jI* e>atf it 5 1 L 3 iro^r n 
^fc^+SSSfctteJMBMW'W^^/K Cm 7 

jtfn/K Cm r/W=J=f-i^-f-^-*/HJ?=yK Ce-14 TV — 
/K Ce-w TD-^t+^-ftA/^'^/K C7- 16 77 
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* <D^rnJI^^^^--t-5 5 $fc{4 6ft«*H^;*#A^ 

A-drA-^A^r't'OK Ce-H T V —/V^/V7 7 ^4 

/K C1-6 7A-3f-A-.*A';fc— A\ C-i4 7 y — A-^A-sft— 

A\ Cm T )V$r)V?.)V-7 4 Ce-H 7!J-/^^7 

Cs-i 4 7 y — /V3r3ci/*/V7 4 =A% C1-6 
df-^/l'/fc^/Wo .fctfCe-* 7 y — A^v'XA/j^A 

10 IB«*SAWA^»tfn5lilftSS: l^L5fitLt 

^^Ti^Stfn^^nJg^-^r 1 &<^L4<@"£tp5& 

SaHtS >b mtiti 5 B&K £ W L T ^ T t> X V * ^ f- V > 
SS: ; ntf 0 1 fc^+TWIB C 2 ] fSfc<75#h 
[4] r 1 ^ 

Ifc2 4] 




saws-?-**-*-] x-mztizmx-hzmm (2) 




Kf, D «^^y*fc«g|g^*, R'll(l)7 5y 
S, (2)5£-NHCOR*" (R*' (4, (1' )**&*, (2' )C 

7-16 7 7/i>*/wS4yttt(3' )^/Cm 7^7 5;t' 

g&^tvC^Ttxfc^CM T/w^SSr^-f) £fc(4 
O^-COR* (R ' 14, (1' )Cm 7/1/3*^*, 
(2' )t Kn^->S4/c(4(3' )C M 7A*A--Cg&£ix 
-cvxfc J: 1^75 *, R'lid)*^^, 
(2)^nyyJl^^fcf4(3)CM T/W^/WT-^^x/Wb^ 
iXT^Tt>«tV>*^#^'>S^, R'fiU)**®'-?-, (2) 
t Ko^v'S, (3)7 5 /S. .(4)Cm 7/^Jf'>*;V!K 
->v t. tc it t> * f"? «* $ ft t v 1 4 v ^Cm 7 / v- 



*#J, [5] R 
[flS2 5] 



M T/w^f/uS, R 3 ^**^4/'cI4Cm 7/v-^a-S, R 
4 #7Mt?JSB% R 5 ^(l)*^JF^, (2) Cm 7A-*A-S, 
(3) Cs-14 T y -/Ul* fctt (4) ^ n f yfc $ ftT V*T fc 
.<fcV>&-« 7A-3rA-*A';*;~/uS, R 6 ^tK^JS"?-* fc(4C 
40 m 7A-3rA-g, R 7 ^tK*^*/c(4Cm TA^A*. R 

4 fc (4 (3) fift^^ YA^fl/yl, -C(CH 5 ) 2 -, -CH 
(OC&K -CH (OH) -Sfc 14* A#-A£, n^OifclJl 

-c&sime (2) mm<om, [6] r 1 ^ 

l{b2 6] 



(16) 
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W't'R"«:**JR-T-*fcW:CM 7A^f AT^xAft;* x 
nT^TtiV^/^dfv-K^^ R* (1(1) 7? 7S, (2) 
iS-NHCOR"' (R x ' 14, (1* ^HJi^, (2' )C- ,« 7 7 10 
A^A, (3' )*/&-e 7->A'7 5/-CB*$ft-t^-C 
fciv^d-e 7A3-A-S£r;^1-) , (3)^e/c« 7 a-* a- 
(4)tKp*i'SJfcl4(5)(r )#A 

(2' )&-. T/Wa^v'^^-ZWiTtfiO' ) 

C-e 7A3*v'g£, R r tt(i)zk3SM^-, (2)AoyyH 
^4fc«(3)CH 7A3dfi/*A^^AS^, R z f4(l)* 
SWS*, (2)tKu* J /i, (3)75/l v (4)C« 7A 
n * v-* Atf'= AS fcf4;*7 Atf:> v^T-fi& $ tiTV ^X t> 
£VCi-« 7*3#->S 1 (5)v-7/S, (6) Ch, 7A=* 20 

(7)*A'/<*-f/Hi**-r] T':»$ft5S, R 2 ^tK*J1 
^-S/iilCi-e 7A=*rAS, R'^zK^JI^SfcUCi-* 7/W 
*A£, R 4 ^(l)*^^*fc{i(2)(l' )->7A (2' ) 
#A#>^ £fc(4(3' )Ci-6 7A3=¥v"#A/tf— AT* 
B**^T^TtiV^CiH. 7A-*A-K, R 5 ^(l)7R*ig 
(2)Ci-e 7A^rASSrc(l(3)C6-H 7 U -AS, R 6 

^(i)7K^^*rcfi(2)c,H i 7/w^f/wS, R T «s(i)** 
MT-4fif4(2)c« 7/^/H, R* asjfcXJK^, R 9 ^7k 

l/yi, -C(CH 3 ) 2 -, -CH(OCHj)-, -CH(0H)-£fcl4#A' 

n^O* fell IT'S) 5*115 [2] te«£»#J, * 




(7] mvmPk&<D^m • ttmmx'hzmz id mm 
<dm, ( 8 ) mqsid^Pj ■ tomto-eb&WE c i ] mm 
<nm, [9] mimm^Lx^ 

Ift2 7] 




A, 

nk2'8] 




fc> $ n s gfi sfi £ m -r s ib-fr » * 1 1 -t <o m. <d * 

(11) Hivjffifeffio^lft • f&*3W«r»art-Sfc«)©j* 

■lit 2 9] 



^£*L, I4m^*fc«-ll^^^1-) XM 

(12) AIDSCO^K • }fe**ISr»Jirt"Sfc*©S: 
[ft3 0] 




-?-£*U tt*IS^* fciiraig-g-^^-f) -c* 

(l 3) a 

[ft 3 1] 



40 




D is J: on) 14, & fcK* v£ 
V, teJWsSSMR-?-*, R 2 *3it/R 3 {4^n^n7K^ 
50 @mSSrWLTv^TtJ:i/^ft*mS*fc{47^ 



31 

LTV^Tt«tV^3/ < e^L8*SS?r^LTt«t<, R 4 14 
frmm^-. ->7/S, UTV^Tt J: v^b* 

US, T^£*fctt«**S:WUTV^-Ct«tV^t Kb 

a^, fi^s^Wux^rti^Ce-i «7y-A-g, g 

fc» R 6 *3it/R 7 (4^tvm7k^^*fciigmS^*L 
T^Tt>«tV^flS***S:*L, R 6 iR ? 
j£^,!;*f£g&S£#LT^Tt>J;^3&^L8M»& 10 

"li(l)7?/S, (2)5£-NHCOR° ' ' (R" ' ' \*mVi 
Cm 7A^A-g*fct4C 7 -i6 Ty/V^/vm^-f) , (3) 
tKP^I. (4)(1' )7JA-#3rv\ (2' )Ci-e 

^^/W/tf-A-ifctete' )^;Ch ta^a^A"*-* 20 

<Y A--Cg& £ ixT V t> <£ V 7 /l- = * (± (5) 

T/W^r^^/^^-r/VS^, R" (4**^4 
fcliAnyySfJr, r" tt(i) (2) t Kb* 

v-g, (3)75 ;S, (4)Ci-6 T/U3^^/W**=/P*fc 
(4# /W*> -yT-g&£ tlT V^ttiV 7 A- => * -> 
(5)VT/S, (6) # A- (7)Cm T/U3dr 

fil&arf (ffiU 3'-(3,4 1 8,9-Tb7t h 
^vz-3,3,8,8-7 1 h7^f^7D[2,3-h]^y^y y >-l 
-^/VJIU'-^i-^-^T^, N-[3' -(3, 4, 8, 9- 30 
Th7t Kb-6-> N^r->-3,3,8 > 8-r h7^f^7n 
[2,3-hM V*J !J is-l-JMll, l'-fc^i^/H-H 
/l/]7-feh7 5 K\ N-[3'-(3,4,8,9-7h7t Kn-6-y 
h^iy-S.S.S.S-r h7/f;V7n[2, 3-h}4 V*/ V V 
-l--f /V) [1, 1' - 1"7 1 ^/U]-4-f ;v] 7° p y 7 5 H\ N 
- y A--3' - (3, 4, 8, 9-7 b 7 t K b -6- / >-3, 3, 8, 

8-r h 7^f/v7o [2, 3-hH y*y y y-WA-)[i, r 

-t'7i=/H-4-*/l'*>t^ H\ 3'-(3,4,8,9-fh7 
t KB-6-y F^->-4,4,8,8-7F7^f/'l'7p[2,3-h] 

y^y y y-W/w)[i, r-t7i^H-7S 40 

W-[3'-(3 1 4,8 1 9-7h7t Kn-6-y h *->-4, 4, 8, 8- 

7t>7^f/i/7D[2, 3-h] -< y y y v-w ao [1,1'- 

t'7i-/P]-4-1'/U]7ir h7 5 KfcBfc.O ) 7?*£ft 
ift^Sfctt-t©*, (14) S 
Ift3 2] 
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^, tt*****^*, R 2 ' £J;l>*R 3 ' tt-ttb^tifi* 

L, R 2 tR 3 ' i4B^i-S^*^t*(cg^^^L 
Tv^T^>J;^3^v^U8MS^ffMLT i bJ;< , R 4 f4zk 

S, r.^SSfcttlltftS^LTV^-CtiV^b: Kb* 
R 5 f4g&g£;fi"LTV'>-C'i>.fcl/'>C 1 - 3 7A-*A- 

g&KS-WLT^Tt 41/^6-,, ry— a-s, g& 

R 6 *S J: t>*R 7 14* ft-eh^itfll** fc (4g&S L T ^ 
Tfc ±^«<k***Sr*L. R 6 tR 7 («Si-5^*M^ 
i*«cg&S£*rtT^Tfc ±V^3 4V^L8jiaiSrJ»iS 
LT fc 4 < , R 8 33 4tfR* fi-tn-e*t**JS^-*fcli«» 

UTV^TtiV^SWR^Sr, Y{4g&S£WL-C^T-b 
ctWf-U^SSr, R" ' (47 5 yS*fcf45£-NHC0R M 

(R" ' (4^C« 7^^/wS4fcf4Cr-i 6 77^ 
^/wSSr^i") 4\ R y ° tt^SJl^Sfctt^ny^^ 

r" ' \**mm*. t kb*->s, 75 /i« c« 

7/V3=¥->7J/U^=/V'*fcf47J/V3j<^v'-CBlfe$ttTV> 
T.t.tV^Ci-6 7;i-=iarv / S^, n(4 0Sfc(4 1 ^r^-T 

(ffi.L, 3'-(3,4,8,9-7F7t KB-6-y h^v^-3,3,8, 
8-7- b7* ^)V7 a [2, 3-h] ■< y ^ y ]) )V) [1,1' 

-lf7i-/l/]-4-7?y N-[3'-(3,4,8,9-7h7t Kb 
-6-y h^->-3,3,8,8-X f-7^f^7p[2,3-h]-l' y^r 
y y ^-l-^/u) [1, r-t'7i=/u]-4-'f/u]7ir H7 5 
K*5J:rJ ! N-[3'-(3,4,8,9-'r Kvfc Kn-6-y h^r->-3, 
3, 8, 8-7h7^ B [2, 3-h] -f V # y !i V-l-W /U) 

[l,l'-K'7i-/l']-4-f/V]7'n/<y7; KS-BfcO ] 
T'*$n5jb-^#)4fcJ4*©^ [15] D'tJiU^D 2 ^ 

t ttcy fy, r 2 fcir/R 3 i4^n^7K*JS^S/ci4c 

M 7/W^r^S. R 4 7)S(1)tK^^-, (2)->7y, (3)7J/U 
^> (4 (4) Cm 7/U 3 v-TJ ^#=-/U-egl^ $ *t 

TV^Tt iVCm 7/W^/US, R 5 #Kl)Cm 7/V-^r^ 
SS7tl4(2)C 6 - 1 4 7y-/K R 6 *5it>*R'7j^nm7K* 

JK^*7 v c(4Cm 7/w^/wS, R'iaiuiR'ii-tix-eix** 



(18) 
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VS, -C(CH 3 ) 2 -, -CH(OCIi,K -CH(0H)-4fcf4*/V-3K 

-^rnxhrnm [13] mmnit^m. a e) x 

Ut3 3] 




10 



R'li(l)**^, (2)g&X£^LT^Tfc 4 
^«fls***, (3)«ft*S:*rL-CV^TtJ:^**lt* 
4fctt(4)Wfc*«:#L'tV"C 1 feJ:v*T R 2 (4 

(l)**Jff*, (2)«*aSrWL-CV^Tt<tV^k**S 
*fctt(3)rs//H5Sr. Rttd)**^, (2)->7 7 
2, (3)g&S3r*LT^T>b4^bzk**, (4)7-> 
^S*fcl4(5)gmS^ ; fi"t-C^-CfcJ;^t KDdr->S 

R'ttd)**]^, (2)**S*:*f LT^-Cfe 4v^ 20 
It***, (3)7->/wg, (4)«*SS:*U-CV^TfcJ:v^ 

^*ats * fc li (5) o y y jg^- & , r 6 *j 4 m 1 tt-t n 

Wi**!** * fc f4g&2£ W t T v 4 1/ 
S£^L, R 6 <bR 7 (4PIS1-S^»^<!;#^«mS^# 
LTI^Tk4^3&^L8MIS£)FML-Ct>4< , R 8 Jo 
4 tfR 9 14^e tl^**^^ * (4g&* ^Lt^tt 

±v^k***sr, xi4(D^^, mamm** 

fb**iTV^-Ct iV^WJtJR^ifcW: (4) LT 
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ix5^**fctt*©ifi, [17] R'iHDAny^ 

(2)75/, (3)C« Ti/frT^/s (4) (1' )757J 
/c(4(2' )C M 7->/V7 5 yT*g^$tLT^Tt>4^7 
:c~/U:}34t>*(5) v^Cm TlV^riV 
T'g^^^xT^T'b4l/^vXT$ K*»C>»tfix5«jft 

i\ (2)(1' )t Kn*->*, (2' )ADy^ff, (3' ) 
757> (4' )Chs 7;l'3^-/i);^;l'7?; > (5' ) 
v^-Ci-e 5 7 *54U ? (6' )7*A"f 5 Ki^kil 

i4n5B^S**LTV^-rt4V^C« 7/V-dr/K (3)* 
A-tf;'3rv\ (4)Ci-e 7/1^3 Jfi/^/WjK-/w x (5)#/W^ 
-fVK (6)v?-Cn 7 >v*ivjj>v/<>*:4 >\>%tz.\HT)W 

vM^/W^^/K R 4 ^*^^-, R'^Ci-e 7/Wdf/U, 
R 6 fc4t>*R'^c^ 7/W3-/K R'fciljtf j&s**]^, X 

(18) milS (16) lE<R0>4"b£*Sfcf±-*©*feL< 

K7 y r&isG Lxttz mmmiz. hi- 3. 

[0 0 0 7] *3Pj)<7)£iJ[4, SC 
Hb3 4] 



(A) 



[ft 3 5] 




(I) 




(la) 



[5£<K aj|t, b&, cIS, a' b' m#4l>V Stli* 
n ; engmS^WLTV^T'b4<, ttlJMir&Sfc 
tt-S*S^Sr*i-] -Cife£ti31bl^ («T» ft"£^ 

d)*fcttfl:-fr*(ia) £n&«s-r t l< « 

[0 0 0 8] ifEiW, aSt, bS, cX % a' IS, b* U 40 

S^WLT^Tt4V\ OR, bit, cjR. a' b' ffl 
£4Z>V SWgmS£LTf4, 
LT^Tt4v^fb7K^S, (2)g«lS?r*LT^Tt 
.fcV*«*«S> (3)g&S£^L-C^T<b4^7? J 
S, (4)7^*, (5)g^S^^TLT^Tt>4v^t Kb 
(6)g&S£;frLT^T<b4^/-^#:/ hS, 

*) ; (8)<sa7Mi/y^*v'S ^^U' 



if) , (9)=hnS % (10)^7/£, (ll)fi 
»£«r#LT^Tfc«fcVM' 5 /*, (I2)**ym, (13) 
««aSr*LTV^T'bJ;v^uW KK, (l4)7v^KS, 
(15)gmS^^LT^Tt4^7 5 v?/S. (16)gmS 
?rWLTV^Tt4^^y7-v : /^, (17)gm*?r^LT 
V^Tt4v^t K7^7S, (18)**'>KS*iT^fflV^ 

[0 0 0 9] am, bat, c^, a' b' m*34t>*c' ^ 

KftTK^Kj ro^fb**Xi: LT(4, 0Hx.fi. 7/W^/P 
7/wy^/wS, 7fr$r— /uX, •>?n7;^/l'I, 

7 y -/PS, 77^14 ^©«tt*fcrtaittft^b* 
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<l)«M*iWb*** : 

a) 7/U*/Wg KSKIt ®MCT)V*,V& 
/.fvK 3i f/w, 7°nt/K y7°n t°/K 73vK 
y7fvK sec-7*fvK tert-7*fvK ^^/K 

b) T^^r=^S [#*L<fi, <&$7/W7-^X (0iJx. 
fi\ fc*~/K ^y^P^/K 2-7 , f-/K 2- 

c) 7^*=M [#*L<ttU fSiKT/W^=/wa (tflx. 10 
ii\ /D^>Jf/K ;n^-yU N 2-7^/K 2-~-3rv'= 
}Vt£}£<r>Zi-t T)V$r— /I'g&if) ] 

(2) fllKKH#C^ft7K^« : 

S (0Ux.fi, i/^n/DtX -/^cyf;K i/?w< 
VfvK is 9 p^v'/l'&ifOCw v-y P7/1'*/WS) 

b)->^n7^-;H [£*L<«\ {£^v-y P7A-7- 
— A-g (0'Jxfi, l-'^n7D^=./K l->^Dyf= 
/K l-^^o^yf^K 1— >^ P^=Jf-tr — A-ftif<£>C 20 

TV^Cfc «fcV\l 

(3) *t««ft**i:7y-^u («*.«, y^- 

/K l-t7f/K 2-77^/K l-7>h!)/K 2-TVh 
y/K 9-7yM);K l-7it>h!)/K 2-7ityt- 

(4) T?^*/l'*:te«79A'*^a (0'Jx.fi, 

/K yi^^/U, >'7i=;Mf)l', l-77fyi/^f 30 
A\ 2-t7f^^f/K 2-7i^f/K 2,2-^71=^ 
J^fvK i-7i^l/7o £7K 2-7x=;l'7 , DtVK 3-' 
7i=/l'7n fcVK 4~7:r— A-T^A, $-7 ^-iv^y 
f-;ut£ if ©C7- 16 T 7 /l^Agft t\ L < tfr<>& 

Ag) o 

[ooio] rnfeftflak**©**** i/rii, 0iix. 

tf, (l)^ny^ (0!lxli, 7y|, Hit, 
a**) , (2)ift7/^i/y^t^-yl (0iJx.fi, / 
f-l^v^Jf-v', ^u^^v-ft if £>Ci-a 7/V+l/ 
yv^v'g&if) , (3)shoS, (4)->7yl, (5) 40 

y yfcZ tLT^T t «fc V ^07/^^^S, (7) /n d 7* 
> it £ ft T V i> J; V T = A-g . (8) 7 
□ T/W^r/WS V^n7ntX ->^7f 

A\ v'? P^fvK P^-^A-ftifOC^ v'? n 
7A=>rAg&if) , (9)Ce-H 7!J-/H (01k 7:c = 
/K 2-t7fyU^t') , (lO)/Nny>fk^tlT^T'bJ: 
VM6&7A-3 (ll)/^ny^$nTV^T'i>J;V> 
tt»T/l/*yl/f-**, (12) t Kadf-i/g, (13)75/ 
g, (14)*y-fiiS7/U^7?yI («, ^f/U7 5 50 
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m^-/l-T$A 7'Dlf/V757 1 -Y y7°n f/UT 5 
A 7'f/V7 5 7/it'0*/-CH 7/^7 5 71^ 

if) . (i5)^/-c 6 -,< 7U-/u7;;l (0t|, 7i^ 

75/, 2-t7f/U7 5 /&if) , (16) SHS^/P* 
^75;l (0>J, v^fvl^^A i^tfvW 5 / , v 5 
/Pt>75 7 > ^W?;, xf/v^f/V7 5; 
frif©v*--&-6 T)V*>\<T x / g& if) , (17) >*■-&-» 
7U- A-7 5/g (0'J, v/7i^/U75/ > (2-77 
^/W) 75/ftif) , (18)7">/V-S, (19)7^7 5/ 
g, (20)7^**^ (21)4ftl^Ll 4M«*iig 

(£?* L<fi4ftv^Li OM, J;»}#*L< fcUfcv^i, 
7*Hlt9t ^(C^L<i4 5 4/c(4 6M«*ii«) 

(0>J, 4-fyvvK 2-^-^K 2-7U/K 2-f7/D 
/K 3— T>K!)/K W*!)/, l-f^v^/K fc°^ 

yvV, l-fny^-VK 2— ry-o-Ky-A-ftif©^ 

tl5 l&^L4i@<D^7 L Pjg^£^rf5 4&V>Ll 4 

6Ma*as*^) . (22)*^^/s, (23)Ce-» 7y 

—/U**ism 7i;^) , (24)^01-6 7/W3=¥ 
->-*^.^y/l-S v?/ h^fi/^^^y^, 
dfi/*:X*y/W) N (25)Ce-» TV-JU^X-m m. 7 
^=.)V^Hr) , (26)fc (27)W5/S, (28) 

t^Vl^ (29) >7 KS, (30)C« 7/^/V-7K 
KS (fl, ^fyk7K K, af-yn^W K&f) . (3 

K> -;if/n?KK*if) , (32) (33)mJ 
15(1) ~ (32) ©S*»e>atfti5 2 L 3 ffltftirg- LT 

•e#**4ifA>b4a» (smsAs$) i^nmsi 

[0 0 1 l] iiijfegmSA3¥'f'c7) ^/^^y>jb$^^-CV^ 
Tfc«tv^iK7^#/H;j kuii, 0iJx.fi, i*v^l 
3ffi©/>ny^JS^- (0!lx.{f, 7-7^; MM. 3 
^L-C^Tt><tV«7/W=Sr/WS (0iJx.HU / 
^■yu, ^^yu, 7ntVK 4V7°vdiv, 7'5 L /w, -< V 
yf/W, sec-7f-yW> tert-7*fvK 

/vftifOCw 7/w^/wS^if) /iif^ffi^^ti, 
irLTtt, y^/w, ^op^f;K ^7/utP^f/K 

hU^nayf-yK h y 7/W^-ny fvK Ji^/U, 2-7* 
n^xf/U, 2, 2, 2- h y 7/l'tPif/l', 7°n t°/W, 3, 
3, 3- h y 7/^p7p f/P, -f y 7p t°/W v 7^/w, 4, 
4,4- h y 7;W^-n7'f-yW, ^7 7f/K sec- te 
rt-7^vK y^V^-zW, ^^"-^>-^/W x 

5,5, 5- h y 7/W^-n^^f-yV, 6, 6,6-hU7 

p i//U^ if d^lf ti5„ flfifSg^SAptf © 

r/Nn7 > 'y<ft;$tvTV^Tt.J;V^S7^^^/^J i: L 
Tli, 0!|X.«, 1 ^^L3f@(D/Nny/>^ (0i|x(4\ 
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Tjvtr^;vm (04x.fi, K^/K 7!);K ^y^u-^ 

2-7r^^, 2-y f/H-^P^^/K 4-' 
/K 5— **n/Pft£ftf>GM T/U^^/uX) ftif^ffll^ 

J:v«T^^^/wSj fcLTtt, lftV>L3 

i^py^f («*.fi, y^SK ttS* 3* 
*) fc#L-cv^TtJ:v^«r/i/*^/Hi (0Hx.fi* ^ 

3L^~)\,^ 2--?^^^, 2-^^rv'^yl'ftif 
COC2-6 7A^/w£ftJf) ftifiSffl^fcixS. BuiEfi#l 10 

v*j t LTIi, lft^L3f@tD^ny>jgr^ 
(0!k y^*> a**) 4r*rLTi^T*>J; 

sec-^h^rv-, tert-yh*v\ ^yf^^r^, >( V 

*^xfti?) tza#m^hti. wwtLm * b*- 

v\ >fy^h*^ sec-:/h3rv\ tert-^h^rv-, h 20 
!i?nn^ h*>\ 3,3, 3- 7/^0^0*^ v\ 4, 
4,4- h ]) H3f >\ 5,5,5- h !i 7/l/*P^yf 

/Vt^v', 6,6,6- h V y/l'tirti^i'/l'ttZ'telf&m 

h^&kT^A^^mi t ltd 0iJx.fi, lftv^ 
L3fi<D/Npy>-JSC^ (0!k y^/*, ig*. H*, 3^ 

*?tvtt s ^jvtt* -fnVjvttr, -fy^nfcVu 

tert- :/fvl^;t ft if T/W^/W^-^S) ftif^ffl 30 

V^fejl, ft#0!l£ LTfi, *ff\>tt* 
yt-^;t, h!i7;^p^f;^t, ai^f-^, :/pt: 0 
yl^*, -f y^n tfyl/?-;*\ ttA'tt. 4, 4, 4- h y 7 

[0012] mjfBBm*A®^(7) rr^Sj £ lt 
fi, 0ijx.fi* *^3jf*^ *;w^^f/K c 

1-6 (0!k T1?^vK ^p t't^/v 

ft if) , C 3 ^ i/?uT/V*;\'-'bjl<7$~;V (0iJ N u 

if) , C1-6 7/U3*>*/^-/V (0!k y 
stf^yK 3: h^v^yl^-yK ^y/p^^ry*/^ 
tert-^ h*^*/V'7Kzi/l/ftif) , C 6 -i 4 7!)-;W 
(0J, ^y/^/K 2-^7 h>f ywftif) , C 
7- i6 7 7/^/^^*^^ (0>J, ^^yt-Tir^vK 3 
-^X^/l^P e^y^ftif) N Cb-i* 7U-/vt^^- 

(0j, y^j *ci/3>ji'T$~jv > 
^i^yv^yuftif) , C 7 -i 6 77/^/vt^^/i'* 
~yu (0i|, ^l/i/;v$r*i/j3;vtf^;i' s l-fyfjv^^ 
/^*5/*/l/*^/Pftif) , 5*fctt6***SI*/^# 50 
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^A- (0ij, 1-fcTn y ^/wj&/U3j?=/W, 4-tf-^y^* 
yW/tf^yl^ l-tX7v;^;^;l,* , -yV^ 2-^/W* U ^y U 

~yK 2-;7yyu#yw*~yK 2-f7/!J;v*;i'*-/i'ft 
if^ftSKW^K^KaXJR^, «ftJ|i^\ IBMS**** 
b»lift5 l ftv^U3fi(0^rnjR^Sr^i--5 5*fc 
tt6MS*SR*/^*f-/^ftif) > ^ey-c^ tvi^/i--* 

^/V'ftir) * 7/^/l/-*;W^^;P (0J, >^ 

^w*yw<*>f^, v J ^^*/w<^->r^ft<if) , C 
W4 7!i-;wj7/w^^;v (#| x 
/w, 2-^7^*/w^>r/wftif) , 5 Sfcfi 

)V (fit l-t°pyy^yW^-f/K 4- 
>f/l-, 3-^^^/U*/W^-f /K 2-7!IW/W^^f 

/w, 2-^r y y /i^w^-f zi^ft if ojKXJB^a^^a 
*js^-, ffitus^, ifc^Js^w^batfnsiftv^La 

>fywftif) , Ci-6 T;v*;v-^*iuv7$^;v (m. y^ 
/uf-^/^^/wftiO x C3-6 ->?n7/^Mti 

^^■iz/Wf-^-^/V^^/Pftif) , Ci^ T !V*=L*ti/-^jr 

**/W#^Wft^) , C«4 7y-;wf«;v*^v 
^/wftif) , C 7 -i6 77/^/i-ft*;tf^^ (0!L ^ 

if) , Ce-14 7y-^^^f«/^^ («, ^n: 

/wftif) , C 7 - i6 Ty)V*>vir*i/-=j~jrl3)\,i$~)V 

/V**^**7l/#=/Wft4f) , 5^fcf4 6*^«^^ 
(0J, ht 0 py^fW^fc;K 4- 

2-y y/v^Or 

^y^ciiSf, sieisjs^, K^us^d^afins 

1 ftV^Lafl^ynJDS^Sr^-ra 5*fctt6 *** 
Hf-**7W#^/wftif) , f^^/w^^f/K ^y-c 

^e^/W > jn^yW^^a/W^^/Wftif) , v-Ci-6 T/W 

i/^;v.^jr%)V/<=ej >vt£¥) % c 6 -i4 ry 
— yu-^^-^/^^e^ (09, ^m^yw^^-^yu/^^e^ 
yu, 2-^7^yw^-^-*yw^>Cyi/ftif) , ^^77^^ 
yK ^ey-Ci^ Ty^^yw-^yw^r "e^yw (00, y^*yw^ 
^7 7^-f/K ^.^yi-^ywy r^-f^fti: s ) , 
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;i/7r^^ (ffiL 7x^M^7r^ A'ftif) , c 
1-6 7;V$r;V7sjvfo^/v (ffi|, /^/l^/P/fcn/K 31 
/l/^/l/tf^/l/ftif) > Ce-M 7U-/M^*^ "(W, 

7x^/^/W^, 2-^7^/i^/u*3i/i/ft if) , c 

31^-/1/^71/7 >f 3i/l/ftif) . C 6 -i4 7!i-/M/W7^r: 
/^ (ffik 7i^/^/W7>f^K 2-t7f;l/^/P7^^ 
/l-ftif) , X/l/7>fy, */l^ Cm 7^3dr^;l/7 10 
^3i/i/ (ffih / F^^;^7^^/K 3i 
3i/l/) % C«4 7y-/V**^/V7>f^ (ffik 7± 

/i/^n-^) ftir*5^v^e>ixs 0 fta>T*k, */v-5/k * 

/l^>v\ Cm T/l^^/l--*/W^3i/l/, Cm T/W=3^fi/- 

*/i/#3i/i/ % ^/w^^/i/, ^ey-Cn T;v^r;vio;v/< 
^e-f /wftifoCw 7->;vl, ^/-Cm 7/u*;w^^7 
7 ^ /^*fcli^/V'7T i e>f /^i s Sf* 20 
[0013] Sijfagt^*Ai¥^(7) rri/^T$yXj £ 

TtiV^M T/W*/W*/W#*f-5 K (ffik 7±hT 
5 K, 7 P Pt^7$ K\ 2-^nP7t h75 h\ 2,2- 
^po7th7SK, 2, 2, 2- h 1) ^ n nTir h 7 5 K 
ft if) , Ce-M 7y-/W*^#*tS K (ffik ^<yX7 
5 H\ 2-J-7^-/W*/VtK^5 Kftif) > C 7 -i 6 77^ 

K (ffik 7m/V-71r F7-; Kft 
if) % Cm T/P3*i/-*/U**-9-5 K (ffik / 
#/i-#>U-5 K\ 3: h*$/#/i/7tf*1>-$ H\ ^77 p p* 30 
^v-*/U*>*9-5 H\ tert-y h^:/#/W*>lJ-5 Kft 
if) , Cm 7;^;^/i'*=/w7S>' (ffih /fvi^/t- 
*3i/l/7 5A 31^/1/^/1/7^3171/7 5 /ft if) , \f* 

(Cm 7/W^/W^/W^3i/l/) 75/ (ffih {t^/V 
*/i/*31/l/) 7 5/, hf* (3if-/i/^/i/*; 31/1/) 75/ 
ft if) , C 6 -i4 7!)-;^;«3/P7; / (ffik 7 m 
/l/7;l/*3/P7 5 / , 7 ^/V^/W* 31/I/7 5 / ft 
if) ftifj5SJBl^*i£ 0 ft^-Ct, */U?/l/7 5/, ^ 
D^yjk$ttTV>TtctV^Ci-6 7/l^/W#/W#>f-5 
K\ Cm 7/^3i^i/-*/^>-y-$ F\ Cm 7/l^^r/l^^ 40 
;^3/i/7; A bf* (Cm T/^/^^/^^;U) 7 5 
/ft if OC1-7 7^7?/SWSU\ fifjfEB^SA 
S¥f(£> \7\/)\>jr*i/1k\ ffilx.fi, Cm 7/u 

+/V-*/P/Kn/l/^-^f^ (ffik 7-fef-/U**^ 7 P Pt° 
^-n/l/^-^f^ftif) x Ce-14 7!l-/l^*/V#-/V**^ 

(ffih -O/V^^^i/. 2-^7 h^/W^v'ft if) , 
d- 6 7/Wn^-v/-^7/ix/K3i/l/^-^^ (ffij, / h^v^/P 
3ih^^*/l/3j?^/W**i/, ^y/n* 
^S^/l^n/l/;^^ tert-7>^-v'^/^^3i/l/^ae- 

v'ftif) , *;-Ch 7/l'*/W#/W<^/U;t*v' 50 
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(ffik ^f/W*/W^>f;Vt*^ 3i^/l/^/W^>r/l/ 
^-^v-ftif) , v^-Cm 7/U^/W*/l//^></l/^^fv' 

(ffik i/yf/VA/P/^^f^t^^ ^3:^/1/^7/1//^ 
>f /^^rv'ftif) % Ce-14 73 — /W#/W<^>f /M-^f-v' 

(ffih 7x3^;w^^;Vt^r'>, 2-f7f;V*;W< 
^/^^riXftif) ftif^fflV^ftSo 4i»t?t, Cm 
7/W^r/W-*/W^3i/l/^-^v/ > Cm 7/Ua* v'-yfr/U^— 
/U^-^fv^ft if (DC 2 -7 7^t^ri/S^f*Lt\ 

[0 0 1 4].StFfe«*SAfflf^*3V^, ftfjfB(l)~(32)<Z) 
1*^1(^5 2ft^L3f@*5^LXT^5Si: LT 
li s ffiJxJi, (33a)g^CM 7/l-^r/^S [r.<Z>C« 7/U 
^rA-Ste, WA */W<-=e^/K d- 6 7;^^-*^ 
/<^e^/W N Cm 7/W^r/W^7/l/7K3i/l/^^v/, Cm TjV 
n^rv/-*/i/7K3i/i/-CM 7/^^r/U-^/W^^e^/l/, 5i 

f^«6*^*^ (ffij, t°y ^/wftifco^^^^g 

beiijh^, mmm*m*bm&tLZ> iftv>L3 

fi©^ynJg(^S:^-r«5*fctt6fl**8t) -Cm 
7/w^/w^/w^-f/w, Cm 7;i/^^;^3^7^ 
/, Cm 7^3*^-*/^-;K #/u#>i/ftif#>^ 

, (33b)Bmc 6 . l4 7y-/ws 

[^cOCe-14 7y»^S(t 75/, /^^/ry>^^:$tlT 
V^TfcctV^CM 7M^;^3/i,7;;, $ \"{ 
K\ Cm 7 /W^r/i^^ /^3i/l,7 5 A (Cm 7/U^r/P) 

(Cm 7/W^r/W^/W^3i/w) 75 / N Cm 7/^31^^- 
^7/WtK3i/1/-Cm 7/1/^7; /ftifd^»itl*«* 
S5r^"-rS] s (33c)Cm 7/W3**>-C«4 7U-/V-C 
M 7/V3i^^S, (33d)«ftSS:Wt-S^m^^t- 
aS®^, ^JH^i^aiiixS lftv^L 

/W, Cm 7/V^/W-*/W7K3i/W^-^r^-Ci- 6 7/l-^r/^, C 
m 7/U^r/W, Cm 7/W3r^-v--^/l/^3i/l,-CM 7/W^ 
/K Cm 7/V^/W*/U/<^-^/WCm 7/l/^ftif*^ 

ani*ts«»*«:*r-r*] , (33e)^-NR i2 r 13 x*mt>$ 

flt (R R^JR^fil^Ka*^, fiftHJS^> 
*a»fe»tfix5 1 ft^L3<@<z>— xnjg^Sr^W-rs 5 
Sfctt 6***81) "Cm T/^/U, (ii)Cm 7/W=r^ 
i/-*/U/K3i/l/-CM T/i'^/K (iiiJ^-Ci-e 7/U=^r/W7 
5 /-/^uy-^/W7r^e-f /Kw T/w*/K (iv)* 

/V/^^e-f /I/-C1-6 7/W^r/W, (v)^/V7 7 : e^/KK 7 
/^^r/^ s (vi)Cm 7/l-^r/W^/l/^3i/l/, (vii)G-6 7/W 
3i^r^-^7/l//K3i/U, (viii)v/-CM 7/V3 =¥■ i/-*/l^# 
n/l/-C 2 -« 7/^^/K (ix)5*fctt6ft**j|S 

fctteisisa) [r<05*fcf±6ji**aiatt % 7 

5/, Cm 7/W= 3 r/W*/U^>if 5 h\ Cm 7/W^r/W^ 
/P*=/W7 5/4if^e>»(ittS«»a;«r*LTl^Tt 
J:v^] > (x)/^^>> ^ >>ft:$:^^TV^Tt> 7/w^/u- 
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jSjA-jJ^K (xi)Cw T;U^f^^^--d-6 TVl^/W*^ 
*'~yK (xii)Ci-6 Tyl^ywy-yl^y -yl— TjV^-jV 
-Tjyl^-yK (xiii)C« T/^^J^^^=-^-C^ T)V 
^iV-tDVfc-iV, (xiv)T 5 y-Ci-e 7 >\>$:>\>-l))Vi$=. 
yK (xv)^n->f'sik£i%X^^Th i^Ci-e TyU^-* 
;^'^/W7;;-Ch T/V'^f/l-^yl'^^/V, (xvi)C 
6,4 7y-/W*^**=i;K (xvii)^/l->J<4r->-C6-i4 T 
y— yW-TJyl-^-yK (xviii)Ci-e T/L-^r^-e^i^x/Hk 
£iXTl^Tt, iV^^./f;y-C M T/W^r/U-Ce-K ry — 
yw#yWtf;zi/K (xix)C« TA-=> V-*/V#-/l^SrW 10 

#,W#-yK (xx) 5*fcf4 6M^*il (01 mHySi^ 

^ L 3 {IcD-^r uWtt^-rz 5 £fcfi 6 
-d-6 T/U^/l^-*/W/K=/l- N (xxi)Ce-.4 7 y — yU-^-^r 
(xxii)*^*'^-^^ T/l^/K (xxi 
ii)*/W<^ t^^i"] , (33f)5£-CO-Hal (Halli 
^B^Vff^t) -eS§tv6£, (33g)B^*yl-7 20 

e»»Wfix5fi*SSrW-t-5] , (33h) 5£-C (=0) NR M R 15 T 
Hfc>£;ft,3X [R 14 4o<tt>'R 15 f±-tiv€;Mi) 5*fcfi6 

massiR (01 t°yv?/K ^5^/y./^if©^^ 

&l^L3|i<D-- ^niS^Sr-&*i-5 5*fcW:6Jl!i* 
S) -Ci-6 77I"¥/K (ii)*yU^>v--Ci-6 77l"*VK (i 
ii)C« 7/l'a^->-*/l'*'=/K« T/l"^/K (iv) V s - 
Ci-e T/Wdr/VT 5 /-Cms T/U^/W, (v)*/W^^;K 30 
n 7VP3f/i^ (vi)Ci-s TyV-dryp^/W^it^/WCn TyW 
(vii)5*7ttt6M«*S| (01 t°yvvy&£© 
KWrfEWteSBHS^ SOUR*, ■|HMR : f-<St*»6a 

9iMMW) -Ci-e T/w^/u^/w^^e^^-c^ Tyi^yK 
(viii) 5 6 *}f *9| (0L f y vvPft 

it) -TS/-G-6 T/w^yw, (ix)^yW7r*-f /w-Ce-M 
7U-/WCh T/l^/K (x)C,-6 7/V3^f->^f Lt^ 40 
Tt,<t I^Gs-h Ty— /K (xi)d-6 T^^/W-C^^x/P 

'fk^ttxv^-ct. iv^^^y-c-e 7)\>* /u-Ce-M ry 

-;K (xii)4 4v>Ll Oft**** (01 ^sRJg^fiJl 
Dt) [r.©4fci*t i ofi«*at£te» ^n^y^, 

L2<B^rLTVC<b <fcV\| , (xiiOCw, 7!)-/WA/U 
/U-Cm Ty^yPftifSr^-f, R u t Ltli*iig 
^/$W*lv\ ] fc^tfffl^WiS. 50 
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[0 0 15] am. b»» cIR, a' 3ft, b' SHo^tfc' St 

ft^L4f@"£tf (#*L<ttl4V*L3fl) 4/j^Ll 
4jt«*«£ft^#ffl^e>4v JWtttott. (a)4 4V> 
LI 4M^#K«*^S> (b)4ftV^Ll 4AJfilSK« 

(c)44v^i 4M1S*ili-<>-if^i©2S 
7c II 3 SttSt-g-^Sft if # ffl V* *l 5 . tt4*V*Ll 4 

£l&V^L4jB-£tf (ff*L<ttl!tCV^L3W 4&V* 

y'-yw, MJ7/-;K ^Ty'-yw, Hr*W— t° 
71/— /K t°y v 5 ^, N-^-^v- Kjkfy v?^, t°7v? 

>\ try 5 s?^, t°y m-*; y v 5 

>\ t7f!)v ! y -fy^Ti/-/K -<ywy- 
/v, 77-yvfrifWf btiio ^wi, t-yv 5 ^, 

ft7iy 77W t et">iW*L<fflV>P 3 tt'5o f^4^. 
^L l 4MSiK^«*i«*t LTii, S»MR-?EW1..cB 

^l^V^L4f@ (»4L<«l4V"L3ffl) ^"atf4/i 
^Li 4afiJft***ai*4:ir*fflv^*L, 
(±, fnyyv, t^iiv?y t^r^i', ^-/u^y 
T-ttfrfrV i,2-v>t Kofyyy j^yy 

V 'JfteHifimtfbtiZ. K4^V>L1 4M^*^t-< 
^>Hi©2*/t«3S'l4ffi-g-S*t LTtt, 

Tog^l^^L4fi (^fSL<iil/i^L3f@) & 

ist* mmm t >n t © 2 4 tc « 3 aittiKi-g-aiai* 

ifjjsfliv^bix, -o-^z (b) Wxv, 

^y-/'77y lH-^yx-f 5 ^y— yv-, ^yxt+t 
y-yw, ^yyf7/-/K u-^yxyy^y- 
^» t7F [2,3-b] ft7iy f7vhuy ^-y- 
yry, 7i7if-!l-f^y > -fy-K-yK ^yyyK- 
yw, iH— fy-^y-yp, yy^yy>, ^yyy 7^ 
7-^y, ^y^fiT-yy, ^-t/yy, yyy y y 10 >v 
/<:/— yw, /3-7yyi-*y^, 7ityhy-yy > Ti7y 
yy> 7oit-v ? >', 7iyf7-yy 7mydri^v f y, 
^ypvy v?t Kn-<yy'77y^t^s^tf p,^ 

fjiltftl?) 1 L 5 fi, L < i± 1 L 3 mtfi 
[0 0 16]a|, bS, cIR, a' ^ x b' ijoift' U 

. ±IS rg^s^LT^Ttiv^m 
Sj . WM&m^<n rr^yuSj Co rrv-yw^j 
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L< (±1 &V>L3f@»«&S£WLT^-Ck <fcl\) Kb* 
5 /Sftt^fflVMbftS,, a^, bS, c» % a' SR. b' 

3f@rogmS?r*"LTV^Tt «fcl^. aflt. b|g N c3t a' 

at b' nHait/c* m.(Dm^t Lxm^btiz rgm 



10 



R 7 »» 




(0)n 



) Sfctt 
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Sj . ra&g£>frLTv>T4> < fciNT$vV£j . rg 
*«SrWUt^-ct«tVN^7=>'/Sj rg&g 

l^^L5i, ff*L<ttlftV^3fi 
[0 0 17] am. b3*i8j;tfclB#*iX^;h,«*S4:*r 
[ft3 6] 




(0)n 



(I") 



[0 0 18] ±Ksfctp, R'lid)**^, (2)g$S£- 
=frLT^-Cfc.fcV*£Mt***, (3)fi*g«r*rLTV>-C 
t «t V ^1*81* felt (4) g&X&* LT V ^X h «t V 

isfflv^tti. R 1 Testis rmjuEfca-LT^-CbJ: 
rg«lStrWLTV^-CfcJ;V^**Sj £EH£©t>©j5* 
r^ySj arii, aSroSiStLt^Lfc rg 



20*(bixS o R tLTfi, (Dgma^WLT^TtctV^ 
(4)3£-L-R U K<fi, UJ^I/^S, H/V$=L;vm 

Sfc{ig^a?rWtT^Tt<tv^^m^?r, r" lizk 

30 [0 0 19] rgglSSr^fLT^Tt.tV^ 
•ft [£3 7] 




dmmmm*fiLx^xk£^%%Wii%ik?kmmitc 

fu^i, sums*, mtztix^x tx^mniR*, 
m^mi^Lx^'Xhx^^mmm^tc ti^-cs-o- . -c 

0-0- N -S-C0-, -(CH 2 ) k -(XK -NR* -C0-(CH 2 -N'R lc 



-S0 2 - (CH 2 ) . - , -S0 2 -NR le - (CHj ) . - , -O-CS-NR* - (CH 2 ) „ 
- N -NR lc -C0-NR lc -(CH*).-, -NR lc -C0-CH 2 - (CH 2 ) . -NR lc 

- (Sf, R lc fcfcJcJWB*, L"0*"Ct>,b vr 

[£3 8] 
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[0020] R ! ©»*u^ait?ab5 r*#sft^*« 

£) fti^ffl^fctiSo Ce-14 TV-^mkLXlX M 
X.|f N 7^~yK l-t7f;K 2-^7?vK i-T^hi; 

yK 2-ryF!)/K i-7xtyh!i/K 
^i5i, »4L<ttiftv^L3fla s fflv^e>ix* 0 

(l)^n^>DjH\ (2)^hnl, . 
(3)Ci-e T/W^/^S (/fvK ^y/ntVK tert-^ 
frta}*) [CKPCm T/W^r^S«> ^n^y®f N >>7 
A */W^>f/K Ci-6 T^^/W*^^^/^^ Cm 
T^^/W*/V#^/V^^rv / , Ci-6 T/Wa^y'-*/^ 

(01 f y stt^js 

Sr**-f-6.5*fctt6***l!l) -Ci-6 T/u*/U-*/u^ 
^e-f/K Cm 7/^/v/;^^;v7;y, Ch 7/^3 * 
* yv#> ft if**e> S fiix 5 g&K £ 
^TLTV>Tt«tV>] , (4) Cm v/^nTWl (01 
v/^n^V/W) , (5)Gh4 7!)-^'I (01 7^ 
/l/) 7!i-/^ilt 75/, */^^>^ c 

/w^-*^^^y^7$y (01 7tfyw75 7 > :/p 
tr^/KT 5 / , h y 7 tViruT^tVT ^ J , fcV*P 
>Oi/7 5/) , Ce-H 7!)-yV-*;W#^7S 7 (01 
^l/VjjVT 5 /) N Cihj 7/V3^i/-i^#r:;v7 5 

y (01 y h*v^*/wd?-/w75 y) , K\ 
-Sfcfl^-Ci-6 7;^!)WK, Cm TJ\s*;V7s;viis 
^7;y (01 yf/^;v*^/u7;/} , (Cm 7 

yi^yu) (Cm 7/P^/U^/U^zi/W) 75/ (01 y^ 
yW (/^yl^/l^^yU) 75yft£*) , (Cm 7/W* 

yw) (Ci-6 7/v*/w-*/w#=/w) 75 y (01 yf/w 

(7i?fvu) 75 / ft if) , Cm 7/Vn^i/-*/^^ 
A'-Cw T)\s*)VT%J (01 2-^ h*^;*7/l/#^/l/-2- 

tvu7? y fti*) , Ct-io 7 9/^^yv^^iy-*/P7j< 



Cm T)V*)\<-1i}\<i$~)X>T 5 y-C^ 7/W^/W-*/W# 
^7;7 (01 7*^75/7*^75/) , C 
10 1-6 7/W^/U^^--Ci^ 7/^/M/^^7;/ 

(01 yf;l/ft7t^7 5/ ) , C« 7/W^r/W^s 
i/P-G-e 7^^r/^;^^7 5/ (01 / ^ 
;^/l,7^r:/l/7tf^7 5/ ) , Ci-6 T)V$r)V-*)V 

*^/Kh 7^*;^*^/V7 5/ (01 y^vw* 
;i/*^yU7tfyV7 5 y) , C 6 -i4 T V —/\><jr*i/-jj jv 
iR—tVT 5 y (01 7^y ^-i/^yW^^yi/75 y) , fc 
Ko^-^-Ci-e 7/W*vw-#/W*=e>(Vl/ (011, b Kp^v^ 
/ =f-;ViojV/<^:^ M yu^i/zLj-jvjj ;V/<^4 ;\») 
ftif^b»tftl6S«iS*WLTV^TfcJ;<, »C7; 

20 y, #;Mf3fv\ Cm 7/W3*$/-#A'tf:=vK 

*4;v s */-*fcl4v?-CM 7^*/^*/w<-=e-f /w, * 
yw5y^7 5 /, ^py^JS^Sfcli^/^^^Sr^rUT 
V^Tfcctv^CiHi 7yw*/P-*/WjK^/W7 5 y (0ij, Tir 
f/U7 5/ , ynt°^75/, hy^yl-^n7ir^ 
yl/7 5 y , fc°/^n>fyW75y) , C^ r^^^^y-io/v 
/^^y^7 5 y (0(1, y F^y*/^/U7 5/ ) , «>u 
H\ Ci-e 7yi/^y^XyP^^yi-T5 y (0!h y^^/w 
/^^yW75y) , (Cm T/V^/Xs) (d-e Tyv^r/w^yw 
^^yu) 75 y (01), y^ (/^/^>W*^/W) 7 5 

30 yftif) N (Cm 7yi/^ryi^) (Cm 7^*/Wj&/W*= 
yw) 75 y (01 y^yw (7-ir^yi-) 75yftif % ) , C 
^ 7;i/3*'>-*^-;i/-Cn 7yi^^yi^7 5y (0'J, 2 
-a: h *i/#^#n^-2-^o t°yW7 5 / ft 4T) , Cwe 
77^^t*^-*^**-/W7 5 y (0!k ^^-v^y^ 
afv-^yu*^yw75y) ftifi^StfttSfiSiKSrWL 

[0 0 2 1] (6)^n^ygfJfc|j:CH 7^3*^ 
6-i4 7y— /PSr^TLTV^Tt iV^Cm 7/W3*v^S 
(0!l, / h*v\ M7/^n^h+^ ^77 p p^ 
40 2- (4-y h*S/?x^) ^h^-i/ftif) , (7)C 

6-i4 7!J-/Ut*^I (011, x (8)^yW-< 

^^Sr^LTV^Tt J:^Cm 7yw^yw^^"S (01 y 

y^Sr^* LT^Tfc J: v^Cm 7y^^yi-^y^7^ ^yi^S 
(01 / fvi^yu?^ ^/P, *yw<-t>fyu/ ^;V^jvy 
, (10) Ce-M 7y-y^^^"S (01 ^^^ybf 1 - 

n^mtS 4/^^114 iiisi (01 tr 
50 p!)^/k tr^y^K -f/^^Ky^yK ^yyK 



(25) 
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=f-3L=.;v, t°yvvK *yy/K ^y-/77=;K t°y 
5 fh7/y/K -^-/k ^y^r 

yK Ci-6 T/w=¥/w*^jK=;w^-^->'-c i -« 7yu=*-yK c 
1-6 Ci- t 7/V3Jfv'-A^*'=/KH T/l'dp- 

/K Cm T'yi'^v'-^yU/K-yK */W/<*^r /W-Cm 7 
yi^yK Cm T/Wdf-/W*/W<^->f/U-Ci-« TJV^-tVtiii 

(H)^-CO-Hal (Haltt^oyyj^-fSr^i-) "C 10 
SSft-Sfi (0k ^dW?/V) , (15)Cm TA^/V 
-jj/vi£~jv& (0k Tir^A-ftf) , (16)Cm T/w^- 

(0k y ^y^yl^-yv-ftif) , (17)C 
m T/Un^fv/-*;^^! (0k y h^rv-i7/W#-/W 

T^if) , ds^ywy r^yv^S [rco^yi^r^'i'yi-'S 
(4, Cm ^/W/^-f/WCM TyV-^yK Cm 

TyW3^v'-*yw#=/w-CM ^^yi^WL 
T^TtJ;v^5^^L7*S^S (0k fy^yK tf 

S) -C,- ( 7/V^K Cm TyPdf/W-7jyU7j<=/UT5 y-C 
m 7 "J-/KcW»6)atf*L««ft*«r 1 *7ttt2fiW 

[0 0 2 2] (19) ^-N t R" R X-m t> £ tl5 S [R* *5 4 t/R b 
f«ti€tl(i)**jjjHK (ii)CM TyW*yK (iii)5 4 

fcii6M«*ait (0k bru^uft^o^fli-^fiwi-ta 

flo^uJB^-Sr^i-s 5*7ttt6m«*«) "Cm 
TyV^yK (iv)d-6 7/l'3^v'-*M'=/l/-C H T/W^ 30 
yK (v)v^-Cm T/W^r/PT 5 y-y f l/V-^/U77 *W 
/U-Cm TA-^-yK (vD^yW^^yU-Cm TVl'^ryK (v 
iO^/l/^r^^/l^Ci-e T/Wdr/U v (viii)CM T^^-A 
(ix)Ci-e 7/Va+->-*/l'*'=/K (x)v^- 
Ci-e T^3= J ri/-^/W#^/W-C 2 ^ Tyl-^-yK (xi)C 

7D-/K (xii) 5tfcii6iiisi (0t try 
5*fcf±6M^«mS) [ro54fcii6M*i« 

{4, T$7, Cm TA-^r^a/Htf^fiK K. Cm T/P 40 

*c)v-7.)Vfc-)VT % j ft u 

T^Tt 4H, (xiii)>^D//>jb$tlT^Tt. iV^C 
m T/W^r/'W-*^*-^, (xiv)CM T/V-^^^^-Cm 
T/Wdr/P-^/U^'^/W, (xv)Cm T/V^r/V^^7^ nyP- 
Cm Tyl'^yl'-* /V' /W % (xvi)CM T l\>$r)\,7.)\>-fc^ 
/W-Cm Tyl^yW^yU/tf^yK (xvii)T 5 y-c« T/U 
=*yl'-#yl'#~yK (xviiD^nyv-fk^tiTV^-Cb <tv> 
Cm TJV^-fr-iuviSz-iiV-T 5 /-Cm T^df-/W*/U* 
~yK (xix)Ce-» 7U-;WA/^i/K (xx)*^^> 
v'-G-m 7!)-^-*/U#=/U > (xxDCm T/U^f/l/T'i 50 



2003-171381 
48 

xTMkZfcx v t 4 v ^ x Tjx y -Cm t/i^/u-c 
6-h 7y— A^*A'aK=/K (xxii)^oy^j®^-. Or* 

^5*fc(4 6M^^ii (0k t°ny^/w, t°yv?/w/«c 

bWtfhZ 1 ^^L3ficD^xnH^^^1-6 5*fc 
it6^mmm) -tfyUtf-yK (xxiii) 5*fcf4 6*1S* 

at «w, fc°y s^/KcifoftaijR-fa^icsiifjiR^, Ait 

5 4fcfi6M1S*S) -Cm Tyudr/u-*^ 
#-yK (xxiv)C 6 -i4 7V—/\'-jr5ri'-j]/Vi$=.jV^ (x 
xv) t5;1/*>->-C m TA^yK (xxvi) #yW^-<yK 
(xxvi i) n y yjk $ tltV^T t> <t V >Cm T/W^r 
^^^-f/W, (xxviii) Cm 7yV^/l/-*;U*'-/l'7 5y 
^WLTV^tJ:V^- M T y — /Vjj;W<*:4 (xxi 

x) 5 * 6 (0k t° y s^/Ke i'ro^»J^^-W 

^L3 iW^TDlgfmtS 5 4 tz\i 6 ma*^) 
-*yw<^^yV- N (xxx)C 2 -6 T/vSr—jV-X/ViS—;],, (xx 

(0k troy^=/i'*^©«*iS(-T-£ii^ta*jR^-. m 

If^tt5 5 4fctt 6 M1S*S) -7?y-C H Tyw 
#yW*yWjK-/W, (xxxii) (;t* y K£W LT^T t <t 
V^5*fc(4 6M1i*^ (0k tfny$?=/Pfc4f©«*JR 

1 f&^L3®(D^ ; TtiJ%+$:tt-fZ5$.tztS.6A&m 
M) ) (Cm Tywdfyi^) 7 5 /-Ch Tyi-dfyw*yP#^ 
yK (xxxiii) (:fr*yg& ; tLTV>T'b<tV 1 >5 47tii6 

M^is (0k tfp y s^^fciroftaw^EiiMca* 

ro^xD®^F^^i-5 5*fctt6M«*il) ) (Cm 
Tyi'^yi'tfyi'^yi') 7^y-c« Tyu-dryi^-*yu-#'= 

yV, (xxxiv)CM T )V^r)V=j-ir-Z^ 7 )V-*r)Vj]>\>ifs=.)V 

(SlEJtJS : f-fi*fbSiiTv^Tt>J:v x ) , (xxxvj^py'y 

ffc^-CI^Tt) iv^i-. TyW^yUXyW/^-yU, (xxxvi) 
^.yi-y'7 ; e-('yi'> (xxxvi i)CM Tyw^yw^yuy r ^-i' yv- 
ft . 

[0 0 2 3] (20)^-C(=0)NR c R''T**t>$tt5S [R° *5 

ioniNi^jena)**]®^-, aoc ryw^yu, (ii 

i) 6*^14 6***11 (0k t-y^yK.-r^yyyy^i 

(4 6M1S*m) -Cm Tyw^fyu, (iv) *yw#>->-CM T 
yi-^yu, (v)Cm Tyi^^ .>-#,ptK=/w-Ci-6 ryu^ 
yi^. (vi)-^-Ci-. TyU^-yV-T 5 y -Cm 7yV*/K (vii) 
^yw/^^e^yl— Cm T/W^yK' (vii i) Cm TyW^ryU*yU 
/^^yw-Cm Tyw^ryv-, (ix) 5* fc(4 6fl1g*il 
(«, t°y ^oft*JR^-^lca*W^-. «Hj^ 
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Z^fii-Z5£tzlt6RWmm) -Cm Tfr*)Vlj,\>A 
^A~Cm T>v*)V s (x)5*fcfi6fl«*jS m. f 

JB^^featfix* 1 'i^L3i©^fn)Ii : -^l't 
5 5*fc.«6Aa*ai) -7 5 /-Cm 7A-3-/K (xi)* 
^77*^/^1. Tl»— /WCi-6 7/l^/K (xii)C^ 
7;U3*-^f LtV^Tt)<t^CH ( ry-;K (xiii)C 
w 7/i^/i'T*^*7vWt;£;Jx'0'>-tt> ±v^^*/-c 
i-6 T y -/K (xiv) 4 &V'> L 1 0 flMM 

m& tm^-jv, fcy-^/K t^^^, io 

t Kn7f fc°=/K fJJv'/K t°!) v^/K tf 
7v^/K fy^-^/K l-r-tftfv'^ n[2.2.2]^"^ 

ajMfrf-^&atf il* 1 ftV* L 3 (lO'sf nJJK^-fc-^ 
tt5 4 4V»Ll 0*1S*») [IO4ft^L10Sa 

(xv)Ce-M Ty— /U-^/W^I'/WCm 7/V-=WK (xvi) 
t Kb^v'-Cm T/l' :3 r/V', (xviD^yX^LTl^ 

-cfc.fc^5*fctt6M«5lfi!t fnj^/K try 20 

R c t LXltfrmm*i t &$.U\ 3 > (21) W 
(22)^e/-*/c(iv ; -C« T/P^/P*/W<^--</P^ 
tfg (0!K v?y ^A^w^-r/wf-;*-) , (23)^ey-$ 

^y^A^tf/w^^Aot^-v') ftiftfgf* 
[0 0 2 4] R'©»*LV^St LT^SflS r^*^ 
Kj tLTfi, fc°yvvK f-3i=-/K -f 5 30 

y /k y y a, +/!J/k i, 2- t k n f y vvk 
< N #(ct°y s^u, i, 2-> > t kb t°y iM'fc iftm jgT 

(2) Cm 7A-*A«S (0>k y^A, J^A-ft 
if) [;©7/v#/Hi, #Atf>v\ Ch 7;L-3^y 
C1-6 TyP3^v--*/W/^=/K ^ey-G-. 7/1/^-7 5 
v?-C™ 7A^A-7Sy, jj/W^J A\ tFo# 

^y^^tr^Ttii/M^v^Li oMUHtsts (0tt. 
t°yv?/K *y y/w^if^sdjs^-^tcs*^, a 

Ef^tt5 4>i^Ll OM^SS) . 4/i^Ll 

mz^mm*. sous*, &mm*m>bm&tizite 

^L3f@W^7 L Djg-f-^^*1-5 4/i^L 1 oii^ 
M) -tfA/^l'A, fijU/^j sU-Ci-e 7A3-A-#A 

(3)Cm 7A=»*v'S (0IJ, y , (4)(V M TV 50 
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~AS 7^-,W) % (5)Cv- 16 77/V^H 

^Vi/A) [~«7)C7-i6 77A-3VW3, #Atfi>v\ C 

SrWLTi/^-Ctiv^Ci-* 7a-3tA~;&A'/<-*^a\ 4& 
t'LlOJMUIfft (0iJ, fy^/ufcifo^JS^fiil^lc 

3ffl©^'rci|!5(^Sr^i-5 4/jCV^Ll 0M«*at) - 
# A-/^^ Aft bigtfftSg&SSvfr LTV t «t 
\<\ , (6)4&V^L1 0Jltt*|R£ (flk eyvvK * 

/y/K -r y*y y/Kcif©*^^^^*^^, 

oJR^S:^Wi-5 4/«i:v^Ll oaa*J8S) [i©4<t 
^LlOM^SSfi, C« T/^/V^ Ci-o 7/W3 + V 
-^/I/T^^yv, 7j;W<^^/W, ^-^y, 4^^L1 Oft 

^fBlf^ft5 4/i^Ll 0*if»9iX) 
bStftiSaiftSSrWU-CV^-CtJ:^] . (7)^-^y 

SL<lil^V^L3^0g^S^$f*LV\ 
[ 0 0 2 5 ] R 1 Ifi**^ K*SrWi-***«*i LT 
tt, KSittf. N-**5/Kfbi?y^/u/j:if##4Lv\ R 1 

/Hit'^l^b^ #tdi/y D^i^^/W, -^DAif 
L fcR 1 £ ft 5 ^7K*S^^T L X ^ T t «t V ^S&S 

[ft3 9l 




[0 0 2 6]R lk T^$il5 rflHft*Sr*LT^Tfe «t 
*sfllv^H*. (l)Ci-e 7/w^f/uS (y^ 

/l', -Yy^ofcT/K tert-y'^/U^ if) [Z<DC^ 7 >\> 
V{b $ iXX V t <t V ^Cm T/Udr/W-TJ /P#n/W-T 5 
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*>fA\ Cm 7 iv$r >v-li >vifs~)\,3r$:*s , Cm 7tv^ 

ii 6 wmm tr y w $ *v y ^©k* 

5 l fci^ L 3 iw^f oJS^-Sr^i-i 5 6 WSl 
MW) -Cm Tyl^W-^/W^-f/K Cm TV^A^ 
* N Cm 7 jV$:JV7,jVfo^ 

*Jfit*£l*Ka*JBHF\ SHUSH 5 -, iteKIR^tSs^&atf 
ft5 lft^L3ffi</>^xnI^£^1-5 5*7tte6M 10 
1f*S) -Cm T/i^/UA/W^^/K 5 4fcli6M1i 

en 7/i'3^v'-*;i'^ /u-Ce-M 7U-/K #/w<^e 
-OV-Ce-u 7D-/K t Kn^r^tLTV^fc iV^C 

OWSStSt («. t°y 5?/i/fc£©£a^*£WMcS*JK 
^ K^JS^a^StfixS l ftv^L3fi© 20 

^rnJj^£^f1-5 4^Ll O^mmm) -*A"< 
^J/U-Cw 7 y ->Vt£ ¥fcbmf.foi>W&&* : % LT 
V^tti^] . (2)Cj-e v'?i3 7;l'^l'S v^a 
^*'^) . (3)C 6 -i4 7U-/l'I (#k 7i-^) [Z 
©Ce-H Ty-^Stt, Cm T/W3^rv' (M. * 
i/) , T$7, 7JA-*>v\ ^P^yfb^ftT^Ttxfc 
V^Cm 7;U*yV-*M'^;i'7;y (#k Tir^/wr? 
y, HJ7/UtD7tf^75y) , Cm T/W =»=*>'- 
A;a^7 5/ (W, ^ K-^*'^?/) , 
^^7? A [7U"<K\ Cm TA'^A'^A'Jfc—A'T 30 
5/ (0k ^/M/l'*^l'7;y) , (Cm 7/u=*- 
/W) (Cm 7 )V-*riV7.)Vfc=-)V) 7% J (0!k y fvW 

(y ^vl^/l^-A-) TSy&<i?) , Cm 7/\s^*~>- 
#/Ptf;-/l-Cm TA'^fA'T 5 J (0k 2-^ h^v^A- 
^=/P-2-7 0 n t°/PT$ 7 ^Ct') , Cm TA^A-T^* 

^t*->-*;v*'=/V7 5y (0k '<yv ? /i't*v'*/P 
/tf^A-T 5 y & if) s Ci-ie 77^*/^^^7? 
y (0k 7 I ^7tf/V7$;/ii:') 35cif*»P>atf4x 40 
SWfcSfrtfL-C^TfcJ:^] , (4)c« T/i^-A-X 

[0 0 2 7] R ll t*§*l5 rg$g£^LT^Tt> <fc 

fflV^ftS. fc^Tt, ^n-^^Jl^-, Cm TA-dfA', 
*/U*>->-Cm TA^A^ Cm TA-s^v'-^A'/tf— A' 
-Cm TA-drA\ Cm 7/l'a^'y-*/V#=/K */W^^e 
<YA\ Jr*V y 4fcV*Ll OjMS#SltS (0k t°yv?/P 
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frbmtttiz i l 3firo^x bu^- 4 « 

^Ll 0 *if*»e>»tf4iSl*fcli2fii<D 
^fnIf^ff5 5/j:^Ll 4lIgfS (0k T 

-t?^=/K eoy-^/K e^y-^K -fy^-ryy 
a-, 7U/K t°y^/w, ^yy/K -ry^y 

^^/y=;K br?s*=/K t°y ^-A^io ^# 

*LV). <WT?*Sjx53Sr«Blftft**J|i:LTtt. 0J 

i53!r#KKfl:*3lWI (Ce-K 7y-/wf) <cif*sfflv^6> 
tv5„ C«4 Ty-/HSi LT(4, 0iJx«, -o-^v 
I, -f^^u^iS, T^h5-fe^jR» 7it>H/yS 

5c w*ib*#*«<l2**«H:, MIS t/cgmSASI^ 
3<@WbTV^Tfc<tV\ d^^^tl5^*^t LT 

V^tl, AflcftKtt, (a) 5fc^Ll 4*^#^1S* 
SI. (b)5«V^Ll 4JUBHi0itt3lfl|, (c)-5ft^L14 

*iS«m t -<y-i? ^« <k <d 2 * 3 mm&m% t'& 

Rabins. ^5^v>Li 4fi^=#SHS*St LTfi, 
l^V^3i) #tf5^^Ll 4A^Sr#0ltt3Kft/j:^^ 

fflv^tjti, Afrwt-tt, ^^-^.cv, 77^ ^yb*y 

tfn— /K -f^yy-^, hU7y'-;K f7/ 

v> s 4H-*yy> 5 ^, t7f y yy, jv^-tv— 

*54V^L1 4Mfll^^*t LTI4, 
tt'ft^x 01^1^1^41 ($f* L < (4 1 L 

ti, *^W(c(4, foy-yy t^y^y, tv^v 5 
^-yu^yy^ wwyy, 1,2-yt Knfyy 
-f $ yvy ^y<t^*sajtff ^ixS 0 f^5^v>Li4 

M1S^t-<>^>#«!:©2*fcfi3^tt^Sli: LT 

a«tv5^xo^$rl^^L4j@ (JfSKftl^^ 

L3f@) *-§rtf^m^i-<y-ev^t»2 4fc(i3»tt 
»*aKcif*fflv^btt, *^W(c(4, ^yy (b) 
7i7, ^y/77y lH-^^x-r $ #-j—jv, 
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x^-y-y'-^K ^y/f7/-/K 

t7h [2,3-b] ^7!^ "fTV h 1/ 

^yK-;K iH-^>-yy-A\ -f y^yyy> ^yy 

V, T^yi/y, 7iti/y, 71^7-^, y^y 

$rfMl3. fcjM?fcdSlt^£;h,S**8*fc LTf4, 
\*V*Jl/* 77>, -f?^/-^, f7/ 10 

— /k ^yyy, N-t^-yKftfD^y, i,2-v?t kd 
tfy-^y, yt Ko^y/77y, ^y/yt^y- 

ifiL<« wictrys?^ 1,2-5? t Knt°y 

ilim^g^S^ lftV^5fi, » 4 L < li 1 fcl* L 3 

[0 0 2 8] EtvT^ns riWb§ii"Cv^-ct>J;vMitK 

Jg^-J tLTfi, S, SO, S02^v>PstL5o ET'^ft 
MWUESrWLT^Tfciv^JWB^i: LTJi, «*. 20 
tf, (i)**JS^, (ii)«*SfcWL-Ci*-ct>J:v^<fls 
7k*S, (iii)7vvwSftif£rl fcV>L2fiWLTVT 

«©t>©#fflv^bix*. K rrvvv-gj fcLTtt, a^ 

V-Ct<tV\ E-e*£ft-55£-CSHK -C0-0-, -S-C0-, - 30 
(CHz ) k -CO-, -NR lc -CO- (CH 2 ). -NR lc -S0 2 - (CH 2 ) . - 
S0 2 -NR le -(CH 2 ).-, -0-CS-NR lc -(CH 2 ).-, -NR* -C0-NR 
" -(CH2 )»-, -NR 1 ' -C0-CH 2 -(CH2) n -NR IC - Kf, R 1 ' fi 

T^pSSt, kliOSfcliiSr, mteoftv^ L3<756fc£r* 
■f] TSfr^ftSSiCfc^T, R IC X'7F&flZ>T;\<*jV 

mtvxix mz.fi. y^/K ^fvK /o^k «ry 

yn t";V N y*^VK 'f 77'f/K sec-X^/K tert-X 

tei &^L34B^rL-ci^-t<bJ;v\ 1 R ic TvT^ti57-y 
/uSirLTii, aSS^g&Kt LTVmLtz rr->/u 

fil^V^L3fiWLTV>Tt>«tV\ kfiOSfciilS:* 
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U WK10##*U\ mtt0 4^L3Olt^L« 
0 ifcf* 1 ##J* LV\ 

[0 0 2 9] JifEL^tfT't, Ei UI4, 
(iO^f-U^ (iii)0, (iv)S, (v)S0, (vi)S0 2 , (vii) 
-NH-, (viii)-N (Ch TXl^/U) - (0!k -N (yf/W) - 
4 if) , (ix)-N (Cm T^a-^tK^/V') - flfl, -n 

(T-fefvW) -ft if) , (x)-N (C« T/Ua^v'-^/Vtfe 
-^) - (0!K -N (31 hdri/*/l^#-/W) -ft if) , (xi) 
-N (Cm 7/^/W^;l/*=;l-) - (0IJ, -N (X^/l^/V 
zft-A-) -&if) , (xii)-CO-O-, (xiii)-S-CO-, (xiv)-' 

(CH 2 ) k -co- [5£4\ Hio*fcfii fS§H5 

(xv)-NR f -C0-(CH 2 )». - Kf, R ttjjCjfcR^fSfctt 

(#k t°yv>/V) -Cg&£tlT^Tt J:V^Cm 
T/V*/vm*. ml(i0^V>L3<DS^*-t-] T'^^tL 
(xvi)-NR 8 -S0 2 -(CH 2 )^ - R s |i7K*^* 

/V) Sr, m2(i0?r^-r] X-MZfL&m, (xvii)-S0 2 -NR h 

-(ch 2 )^- R h WaicjWS-T-* fcttc M T/Pdr/wS 

(00, y^) B3H0 4fcttlS:*i-] T'«$tt5 
1, (xviiD-O-CS-NR'-^Hj)^ - Kf> R* (iTKHJ^?- 
*/c(4Cm T/W^rA-K (^J, y^/V-) S:, m4(i0*fc(4 
1 Sr*-f) "C^ $ £ , (xix) -NR J -C0-NR k - (CH 2 ) » 5 - 

)V) 4-, R k [4**JjS^£fci4CM TyP^r/PK (0»J, t=f- 
/V) Sr, m5{40*7'cl41 tr*-T] TS^tbSS, (xx)-N 

r l -C0-CH2 (ch 2 ) »e -nr° - m v R l a^mu^-ttcnc 

m Tyw^/PS (^ij, *<f-iV) Sr, R°il7K*IS-?-4fcl4C 
m 7/l/^f/H (0ij, y^/W) Sr, ra6i404fc{4l 

[0 0 3 0] R'©»4L^S4:LT^$n5 
Hfc 4 0] 




Hk4i] 



(29). 
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[5t«p, Sefc«ttflitfl±S»SS:WUTV^t>J;<, D 1 

Ift4 2] 




Kf, D'll^SfJS^ifcttS*!!^*, R x i4(i)7 5 



10 (3)*C-C0R*' ' (R*' 14, (1* )&-. 7/W=^->S, 
(2' )fc Kn**>£*fcfi(3' )C« 7/V^K*I^$ft 

r^Tt«tv^r$yaS:^i-) £, R T tt(i)**jR*, 

(2)Apyyj|^i fc 14 (3) Ci-6 T/Pdr/WT-^ * fvWfc: £ 
tlT^Tt>£V^/l^>v'K£, R'ttd)**^, (2) 
tKn^v-i^ '(3)7 5/1, (4) Cm 7/l/3^fv'*;l'*' 

[0 0 3 1] Vtffy&^L^mtDMt&MbLXte. 
20 [fb4 3] 



/S, (2)^-NHC0R" 



(r (2' )* 




ftT^Tt> 4.1^77 A-tf>i/l£, R'li(l)75/l < (2) 
iS-NHCOR* (R*' {4, (1" )**Jg^- v (2' )C- « 77 
iV^tjV^ (3' )■=&/&-. 75//U7 5 /T'g&^tVt^T 

i)i^CM'7/^M/Tt) , (3)^e/Ci-6 nv^iv 

#/W^-fVH, (4) t Kndrv-l^fc{4(5) (1' )*/P 
(2' )Cm 7^3^-v-*/V-^n^*fc{4(3' ) 

C M 7/W=j*^1£, R'liCDzKSflS*, (2)/^cyyg 
^•4fc{4(3)Ci-6 7/U3=5rv-*/P#^WlSr, R z f4(l);k 
(2)tKo^I, (3)75/1, (4) Cm 7/W 

iVC M 7^3*'>S, (5)^7/1, (6) Cm 7/W=* 

•So 

[0 0 3 2] R* </>£?* U^li LTW^$*l5 rami 
Sr*-LTV^-CtJ:V^#«tt{b***j &4t>* rg&i 

[ft4 4] 



30 



40 



C0-Hal 



50 



(4, 7?IBf, astfJS^ 3^*JB^/ji^ 

(4, miffiir^lliW'bo^fflv^ttSo 
[0 0 3 3] R 1 LV>St L-t^$tL55t-L-R u 

[5$*, #fe-§-(4i!uffii^)Eii£*-t-) T"«^£ft6l 

(4, ^fi/^1, Tj/w^n^l, -nh-&£W* Lv\, 
R 1 " -e^$ti57f#^lt LTI4, (D^n^h 

:r=/K l-^-7^yP, l-7yh!)/K 2-7 

>M)/K l-7it>MJ/K 2-7it 
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(2)^*/^&W 

/c(4 2ffiW^rD^^lf@^± (0lx.fi, lftl^L4 
fi, #£L<lil&^L3lH) £^tf4ft^L 1 4*3? 

jSH^UlWi (0llx.fi, lfr^L4|i, $f*L<lil 
(2,3-b) ft7iy, i-ryyuy^ 77^ -OK 

VvO ^rf->X^, 7x7^^^ fc 0 cz-/U, 

;^7-/K h!J7/-/K f7/-/K tf-^ff-/— 

;K fyy-A-, fc°yvO t'yiO, t^^iO, t° 20 

yy'yy, -ok-^k y-o K-/K ih— oyv 
-/k yy y, 4H-dr/ y v?y, y*y y y, *y y 
y, 7^7^ -y-y^y-yy, ^y^yy, 
y y, i/y/yy jj/w<-/— /k p-jj/utfyy, 7 
a+ynii?y, T^y-^y 7ifyy -rv^ry* 
— /K 7x/f7v>y -fyt*t , /-/i', 77t*y, 
y^y^iOy, ^y^^yii'iDfSWS (» 

£L<ii, flOy, f-^iy^fcfi^yy-fcif, <fc 
(4, ¥SR%$&) «Sl«*6V^tt**fli (#*L<fil 30 
fi, ±EUfc**«Eftfl2*#*4if, SiKli^ 

iLTfi, C-6 7/W*A\ C« T/^dfv-ft^cDg&S 

£ 1 ftv^L snaWL-c^Tt <tv^C 6 -,4 ry-yi-s 
[0034] r" rt^s^Ltv^tJ; 40 

^tKndr->gj iLttt, MIS LTcaH^S^St L 
Sj £PfiS©fc©#fl!V^*U ^A>t*tCH TATA'S 

ysj fci/ttt, aurog^at LT^Lfc rams 
5 0 r" T-^^iis rg&s^LT^TfcJ^r? y 

*/Pg^g&S£#LT^T -bi^T y -/umttHi: 1 50 
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*fcl4 2fla^LTV^Tt)iV^T5yS^*f*L<, W 

(i)4/i^Lioiiiti (ftajBH-swMcs* 
f@<7)-7 i D^^^'i-S4^v^Li o^mmmm, 01 

7S, (2)Cm4 7U-/U-7?yI > (3)4!il>L10l 

& 4fa> bmnti z> 1 & v ^ l 3 jb w^t- o j®^- sr^r-f -5 4 
^^Lio MISSIS, 01 t° y v?a-) -T 5 y Sft 

[0 0 3 5] R 2 :fc±l>*R 3 T"*£2x£ rg&S^LTI^ 

V^{b*3tfSj iLTfi, 0'Jx.fi, (l)AayyJg^ 
(2)tt*SSr*-LT^Tt)J:V^t Kn^r->S (0llx.fi, C 
M 7A"*/K Cm TyWdr/l-^/W^^/P, Cm T/U^r/W 

^/i^^/p, C7-16 77/v^iift-Ii^Ht^t'b 
i^t Kn*->Mi:') , (3)fi^S^^LT^Tt, J; 
1/^7571 (0Hx.fi, 1 *7cf4 2fi(7)Ci-« T/V^r/W, C 
i-6 T/U^r/WyjyUTjt'^yU, Ce-i4 T V —;V-jj/Vi$^jVt£ 

t'X'UmZKX^xhJi^T ^ ;m , (4)g&*£* 

LT^TtiV^^V^Ll OlS^iS (0iix.fi, ^"^r 

f bating lftv^t 3 fio-x 

oJJ5 J fSr*i-5 4/j:v^Li 0Jia*«« (0*J, 

5 K, ^5 *V y -/w, y v^^yw, fa y v 5 ^ 

/W) ) , (5)g^**LXV^Tt>«t^y/l-777 0 hS 

(0iJx.fi, c M Tiv* /\>t£itx-W&:& tit v>T"bi^y 
yW^y^hS) . (6)d- ,7/l'^/V-^;l'7^^I > (7)C 

*»T?1>. (D^nyvJIf (#(', **«^) , (2)t K 
ndrv', (3)Ci-6 T/W^/W^/U^^/P^-df-v' (011, Tir 

h^v-) , (4)r?y, (5)^-#ys^WLTv>rt J;v^• 

aJS : f-*W-f5 4/«CV^Ll 0MH«aS (011, 7^yU^ 

s K, ^5 y t°-i y v^/k t*a y 

/w) ) t£k'XW:&&tiX^Xh£\<^Cii T/u*/umte£' 

[0 0 3 6] R 2 *5<);t>*R 3 T'*$n€) rr^/usj tu 
fi, a»<D®^i LT0!l^£;fr5 rrs//u*j 

S„ R 2 tR 3 ^^i-5 J ^^^•t*(cffM-rS3^V^L 
8MiltLTfi, 0iJx.fi, 3*VM^8Jira*aiSfcH:!i 



59 

$c1"5 3/«£V>L8.RIWI^$ti: LTfi, ft*JJHF-a»6>4<5 

Cm v/^dTW^ (0Jx.fi*, ^?D/n^, v^n 

air?? V) , C 3 -8 ■>^d7;^> (0iJx. 
ff, ^P^fy, ->^^fy, ^^n^dr-fey, 

(#(C, ^o^f-y) #&*U\, R 2 tR 3 ^KS+ 10 

Ht, ttLnm**s&xtmmm* 

(0iJx.fi, lfl4V^L4fl. #*L<ttlfifcV*L3 
ffl) ^tp5^V^L8M©fllflSJS«*S (ff*L<tt5S 

WKtt, 0iJx.li, txyv?y s 

f-**** y t°n y >?y % ^ y v?yfi 

5R*JB^-4:*lc»*-f5 3*V^L8j||Rl**fcl±** 

3-yK C- M 7U-/K Cy-w T^yV^yV, 75/, J 
-Ci-e T/Udr/WT 5 / , -=e /-Ce-14 T y — /WT 5 / , v>- 
Cm 7/^75 7, v?-Cw« Ty— /U75/, 4&V 

l^L3ft£tr4fc^Ll OM (£?3L<«5£f;:ii6 

ft) 0>1S*8t) ft^*»e>atfiiai«;v^L3fl*sff*L 
\i\ ±EUfcifTft), R'feitKR 3 £ LTIi, Zti^tl^ 

R 2 tR 3 ^^-r^^*Jg^t*{CC M '^PT/My, 
fctt6*OR*J| (#tc, ->*n^MJ-» &»f3 40 
[0 0 3 7] R't^JilS ra*SSrWL-CV^Tt«tV^ 

ASfflV^tiS. R 4 -C*$tl?)^{b**Si LTIi, Cm 
fcT/Ufcif) , C 2 ^ TVl^^S (04, 2-/f/V-2-^P 

-<~ynfei0 Wsk, #[cy-^yK ^y/n^ 

tLtli. (l)APyy^ (0iJx.fi, 7y«, ifelf, 50 
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if) , (4)tKn*>>S, (5)75;S, (6)*/-ffi»7 

yw*yW7 5;/S (0(1, y-fvur^A 

</->*• /-c« r-Mr/urs/s&ir) , (7)vH£&7yp 

*/VT 5/1 (0IJ, v 5 /- fvVT 5 / , -^f-zPT 5/4 

ifdv'-Cn ryu^r? ygftif) , (8);f3-y£#L 

tf4*v^Li o***« (0<J, t°^y^A 
Ky^ufcj?) , (9)0^4 ry-/wf-^ (0j, y^/p 

?-*t£f) , (10)?WR, (ll)*^>v', (12)*/W 
y^-OK (13) Cm 7 yU=i yV#'-yW (0ij, ^ h 

dr^^/w^^/K 3i hdrv'^yw^— /u^if) , (H)^ey 

/p, 3i^-/P*yW<*^/l-/ji:if) , (15)^/W5/WT5: /, 

d6)cn T/w^w-^/w^^-y-? k (0!), 

rrv-zi^Sj t Ltd, amroffifcgi: ltWfl 

(l)*^?yK (2)Ci-e T/U=5r/W- (0iJ, T 
ir^/w, 7°af^^^if) , (3)Gh4 7!)-;i-*;v 
/u* (0>J, -^^yV/n^i:') , (4)Ct-i6 T^/v^/w 
-*yV/J?=:yPS (^aj, y x.—SVT-£3-;l<t£¥) , (5)C« 
T/u^^v'-^/V'^— (0!), y h^->*/PjK^/iv, 

Y^r\yti^=^^tihl , (6)*^/^^^/^, (7)-=e 
/-*fc{4v ? -Cn i T^jV-jjjV/^j tvg; (0i), y^ 
/W^/U/^^'l'/l-, v'^^/W^/W^^-^/W^if) , (8)* 

tl , (9) Cm TVivdfVU-^V;*^/^ (01), y^-yv^/w 
, (10) Cm T^dr/l>-^yU7^— /WS 

[0 0 3 8] R 4 -e^$tv5 rg^s^^-LT^xfci^ 
t Ko *->3£j tLTfi, 0ijx:tf, ^-OR' (R 4 ' He* 

v'/uSSr^-f) -C-*$tt?>S4t*^fflV>btt5o R 4 ' T- 
Cm TyW^/W/it'^iL^o R 4 ' X-7F&tl5Ti'/V& 

tun amommmtLxm^Ltc \r>s>vm\ t 

=/nfcif*ff4UV\ R 4 t LT(i, ^(CtK*^, v-T 

[o o 3 9] R 5 -e*£ti5 rg^a^^-L-cv^rtiv^ 

tUtt, aSt<Z)g&*i:LT0!!^L7t 
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t/u^/us /3vu, ^si'teb') . c 2 ^ r/uy-- 

M 7/U3-=/Ug (0iJ, T'n^/U^/Ufti') s 

—/HE (0!k 7x=/^if) , Cm. 

(#!k "^vVK 3-7i^ /U7"p fc°/K 5-y jl=./WO 
^/Uftif) ftif/W*L<, #(CCm T/U*/Ug (W 

Ttt, («*.«, H 10 

37*) , (2)tKa^l, (3)75 7E (4)* 
/U/#dfv\ (5)#/W^-f /U, (6) Cm T^^drv/-*^ 
tfj^/U y h^tf/U^/K h^TJ/U^-zU 
ft if) . (7)* /-Cm T;w^yw^/w<^-r;w (0iJ, y 
fyUtf/W^^/U, ^=3-/Vjj;V/^4 MlE) y (8)v?- 
Cm TA-3f/U-;!7/U/^-f/U (#h v 5 / ^/U;*//U/^e^ 
/U % i?x.f-ft,jiAs;<*4A'tZi£) . (9)^-^V$rWLT 

y=/Uftif) , (10)Cw« 7U-/VS (#k 

if) ftirW*Lv\ R 5 -C"^$ti^> rr-y/ugj tut 

fc©j&sfflv*e>*x» :<07V/Hli$ btcg^SAl^*^ 
XtftkSViftStr l fti^ L 5 IB, ff*L<li 1 ftv^L 3 
eWLTVTt iV\ &j5>T*tK (l)tfVU5/U s (2) Cm 

ft if) , (3)0-14 Ty— /u-^/utK— /v-S (#k ^>-y* 
<</Uftif) » (4)Ct-x6 7 7/V*/W*;U/f;-/Ui (01J, 
7 3L=-t\sT J t=f-)\'tii¥) , (5) Cm T/W3df-«>-*/P^^i 30 
A-S (#k / h^v^/Utf^/k 3i h^v^/U/tf^ /Uft 

if) , (6)#/u/^^/ux, (7)*y-*fc(iv J -Cm T/U 

^pvU-tf/W^^C/Ug (01J N / ^VU#/U/^^ /U x v?/ 
fvU^/lv-^'f /Uftif) , (8)^V-$fcltv ; -Cm T/U 
^/U-^^TJ/U/^^/UX (0!L / ^vU^jj-^/U/^-f 
/K V^y f-ZP^^/W^^/Pftif) , (9) Cm T)V* 
/V-*/V*=.;vm y ^VU^/U/ft^/Uftifj , (10)C 

m 7^^/W^^7-f-;i/I (#k /^vux/uy^/u 
ftif) ftif##£U\, R 5 -e*$ti-5 rg&s^LT 

V^Tt>J:V^*j|*J irLTti, aUtWg&St LT0J 40 
rg^s^WLT^Tt J^ttSSSj i:PJ*© 

^A»P>3atfti5 1 ftV^L4f@©— f ngi ! -^tt5 4 
ftv»L l 0 £2r3K$*3lt£ («, rHy y" y /uft if) 

ry-ywfi (w, y^-A-fti:*) ftif#&£Lv\, r 5 t- 

HliJ)§H\ 3?*IBWffl^feft, ftj&»-efc£#« 
^ftif*s»4Lvs 50 
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[0 0 4 0] R'liXWtlCiot, Zfc<D«fc9ft*&#! 
(X=^^M^-©B#) 

(i)**^ (ii)Cm 7/U#/Ug («, ^f^K at* 
/K y/otx y'f-^ftif) [rOCn T/PJryUS 
tt(l)AnyyI^ (2)tKn*'/S. (3)75/1, 
(4)#/U#>V\ (5)# ;w<* J )V y (6) Cm 7/V3*->- 
(7)*/-Cm T/l'^/W-TJ/W^^e^/W, (8) 
v>-Cm TjV^r/V-iJjV^^;V y (9)^-^y SrWLTV^ 

*f*»e>»tf*t5 1 ftV^ L 3 ffl^-T 1 a JS^-Sr^i-S 4 

ftv^Li os*#K«*ais («. t°yv?/K 2-^-y^ 

V K y =^ft if) ft if ^ 51 tf *i 5 g^S Sr W t T 

^>J:v^3 , (iiOCw T/wy-^^S (w, ry/K 2-y 
^/p-2-y B n^=./p/ c cif) [r<DC 2 ^ z/i^y-— /uSfic 

(iv)Cm T/u^=^S («. y°n/Vw=¥7Pftif) . (v)C 

^ v'?n7M/i'i.(M > ->y D^^^/wftif) , (v 

i)C-- i6 77/1'^S (0!l, -OvVK 3-7i^7d 
t"/W, 5-7i-;l"<yf/P4i') . (vii)Cm T/W^/W- 

T-k^Vfti*) , (viii)C 6 -u TV 
—jv-jjjVTS—jvgi (ffl y -<yy-f yuftif) , (ix)c 7 -ie 
77/P*/i'-*/i'^-/H (#J, y a:— yUTir^/Wft 
if) , (x)Cm T/W3= 3 ev--*/W#-/WS (^J, / hdf-v' 
*^tK^/U, a: h^rv'*^=/Wftif) , (xi)^y-S 

v 5 / ^/w^^-^/w^^e^/wfti:') , 
(xii)/Nny>"ft:$nTV^Tt iVCm T/W^-/W-^/W/^ 
=^3£ y ^/W^/W^-zV-ftif) , (xiii)^^^ 

C 6 -k 7U-/V (^, 7i=/H ^*L-CV^TtJ; 
v\ ] 

[0041] ti=mm%* (r>m 

(i)**^, (ii)Cm 7/i-*;vm <ffl. y^/K ^f- 
/Wftif) [r<DCm T )V^*C>S-13 )\> 

^=./U^VX\/^XhX^\ ] . (iii)7)VV<5A\ (iv)C 

/V-ftif) , (v)Cm 7 )V^5ri/-U )\,1$.=.)V& <Ms y h 
^'sjllVif^iV, 3Lb^-^^/^=-/Ut£if) N (vi)*/W 
(vii)^E-y-* /ctt-y-Cm 7/W=¥/U-*/W/< 

-f/l-ftif) , (yiii)Cm T/U^r/W- ^/U*— /Pg (^i), 
y f-/w^/u^=/uftif") 

(X=Bft^lS^-©B#) 

(i)Cm T^^f/i^S (^ij, /f-/K 3;5vuftif) , (ii) 

^ey-iytil^-Cm T/u-d{-/u-^/u/<^--f /us (^j, y 
^/utj/u/^^-Y/u, v^y ^/u^/w^^/uftif) 
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(i)**BW\ (ii)Cn, T/i'^/uS (01 , (ii 

i)AP^^ (01 Jfi*fl(^) , (iv)&-» 7<J-;u 
S (0J N 7i^) 
[0 0 4 2] R"j3j:U«R T T?^$ix5 rg^S^^TLTV^ 
Tt iV^fc*#*J t LTlix aStOg&gt LT0J 

*Lfc r«fc*fr*LTvvrfcJ:v^b**aij turn 
(Dtw^fflv^^ fta»Tt>CM T/w^/wS (01 yf- 

&S£:£LT^7:<bJ;l^3ft^L8MSj tLttt, flu 10 

ft^7rt>g&££;prL-C^T<b4:^3ft^L 
(0!lx.f4\ v'^yn^y, ^P^y> v^n^y 

as#*U\ R 8 :fcJ;tfR 9 -t?^£ix5 rgglS^^fLTV^ 

^Lfc rg^s^WLTVN-ct>i;v^b*m«j 
©tCD^^v^tiSo ^K-tfD^n^ylf, (2)^ 
ny^t^tlt^TfciV^n 7/l^/K (3)ap^> 

tL-CV^tt ±V^m T/W=3r/W^^-, (5)tKndfv- % (6) 
757, (7)^-y-Ci-e T/W^VT 5 J , (8) v'-Ci-e 7/W 

C M T/^=/US^g:j L< , #[CG-« 7/l^A-S 

(01 y^/K ^/I'fti?) ##slv\ R'is&m'b 30 

LTf4, 0J;t.4\ zkSfSJS^-. Cm 7^3- a£ (01 

[0 0 4 3] X-C*Sn5IMk**i"CV^Tt J:VS»HJIK 
^-tLTft, s, so, so 2 ^fflv^tu ft^Tts, so# 

»MT-J iLTIi. 3*1,3 rg^S^LT- 

v^rtiv^ajUjR-^j t[^«icotc>^fflv^n, ft**-? 

<b(l)-NH- (2)-N (Cm 7/l^A-) - (01 -N (y^ 

/W) -N (^^/W) - N -N (7°DtVW) -N 40 

ntvw) -ft to , (3)-n (Cm, ry-yu) - (01 -N 

(7i-*) -N (2-t7f/U) -ft if) , (4)-N (C 

7-» ryiv*)^) - (01 -N (^^vvv) -N (7^ 

^) -ft t*) Wfc-NIK -N (^^ 

/P) -ftif^jlT-fcSo XirLTtt, 0, S, S 

0, -NH-, -N(y ^AO-fti'^jJ^Ll^ Yf4g*&*£# 

n, ft^T't 1 4fc(42fiC0CM T/W^r/WS (01 7f 
:tfvufti?) , t Kndrv'S, Cm T/Wa^fiyg 50 



#12003-171381 
64 

(01 > h^->fti') , **yftW«»*LV\ YiL 
TI4/ (1) 1 */cI42{@©Cm TJV^r^m (01 > ^ 
/v, ^fvwfti?) , t Kndrv^S^feltd-e 7/U3^-> 
£ (01 y h^v-fti') ^WLT^TtiW^yS 
4fcl4(2)*^=/PSiS»* L< , ftri>7?k 1 *fc,4 
2ffi©y fvw£f::l4y h^^tLT^ttiV^f-l/ 
^S##£Ll\, nf4 0£fcf4l Sr^-To 

[0044] ^isbjw^v h y-pi«^j^ ltw:, 0y^ 

li&oj; 5 ft^#3*fc(±^<z)^^^L-rft3 tOiJi 
Mk^fftd* )-i) r 1 ^ 

HI24 51 




Kf, ^e*5<tt)^ffigg|S?rWbT^Tt><t< > d 1 

SKflS^Sr^-r] 7:-^$ti5S^, R 2 iaJ;t/R 3 ^^tt^ 

Sr*L, R 2 tR 3 ^p|^i-3^*jg^ ( i:it t cg^S^^L 
T^tfcJ;^3^^8lSeMLt>bJ:<v R 4 /5 S * 
*JS^-, ->7;l, LTV^Tt J: V^b** 

/c 147 R 6 *3 J: t^R jJS*^^* fc (4 

r 6 iR 7 i!>mmirzmmm?k&\cm&mzifisX\,^xb 

J;v^3ft^L8M^^jfML-rt>J;<, R 8 *iit^R 9 ^^ 
[0045] )-n) R'ass; 

[ft4 8] 




D'tty^^^feliS*^*, R* 14(1)7 5/ 
(2)^:-nhcor"' (r x ' (4, (1' )*»IS^, (2' )C 
7- 16 77/U*/PS4fc(4(3' )*/Cm 7^75/7? 
g^$tx,TV^Tt)4^CM TjV*jV&%fF-f) $.tcitt 
-COR"' (R*' ' (4, (1' )Cm Tyl'a^f-y'I, (2' ) 
fc Ko*->S*fc{4(3' )Cm 7/^/K*fi$Ht^ 
Ti 4v^7 5 /£^^1-) fc, R y tt(l)**JS^-, (2)^ 
ny>iS^4fcl4(3)CM T/\'*/VT*^XTMki*tlX 



(34) 
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\i*Xi>£W R'.ttU)****. (2)t K 

n*i/g v (3)7?yi, (4) Cm 7/V3^->*^^ 

5/**:*-*-] -CSSii**, R 2 ^7k^T-Sfc(iC« 7 

*JS^\ R 5 ^(1)7K*J1^-, (2)0,-, T/W^r/WS, (3)C 
6-h 7 V -/V-S* tz It (4) ^ o >f Vffc $ tlT V >T t> J: V 
„ 7A-3-/w;ww*-/wS, R'^TkSIJB^SfcliCi-. r 
A^^S, R T *J**fll-f*fcW:CM T/v^^S, R^* 
R 9 JSi\ X7)Sf££# % SM^feliSfc 
fSffit^ Y/JM^l^g, -C(CH3) 2 -< -CH(0CH,)-,"-CH 



(I' )o 

[0 0 4 6] 
Hfc4 7] 



(I' )-III) R 1 /^ 




tvTv^Tt>J;^*^^>^*^, R'li(i)7$;S, (2) 

5S-NHC0R"' (R*' (4, (1* )*5RlSf, (2' )Ct- » 77 
(3' )*/C« 7vvW7 5 y-eg^^tlTV^T 
ti^CH 7/W=¥/l'££*-f) , (3)* /Cm T/U^/W 
tf/W/^'f/uS, (4) t Kn*«>a4fcl4(5)(r 

(2' )C« T^3^->*^'-^*/-cl±(3' ) 

Cm 7/W R y f4(l)*fgJI^ (2)^nyyf 

^*fcli(3)&-. T/W3Jf^*/w#^£?r, R z li(i)7k 
mm^-, (2)tKnr*'>S, (3)7?;^ (4) Cm 7/W 

J^Cm 7/W3^v-S, (5)->7/S, (6) Cm 7/U=¥ 

-I 



10 



20 



30 



R* 




K«f, D|tt^f-v*fc{±S*JS^-Sr» R*!47$/S, 
3£-NHC0R x (R" i4, JjC*JSH=\ Ct-h 77/^^SS 

fcii^e/CM 7->/u7 5 y T'g^^nrv^Tti^CM 

7/P3-/Pg£^-f) SfcttSrCOR*' (R* f4, C 
X^Xh*^* R ! (47KiffJKi\ t Kodf- 50 
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^SfcttCw 7/u=*-^S, R'tfTkSllS^fcttc... 7/w 
R 4 #(l)**]rF-*fcJ±(2) (1* )->7A (2' ) 
Sfcf4(3' )Cm 7/U /Pjtfn/U-T? 
B&£tlT^T<b<fc^CM 7/l^/Wg, R 5 ^(D**/g 
i\ (2)Cm 7/U^/V-X*fc(4(3)C6-» 7!)-^ R* 
^(i)tK^ j ?-*/cI4(2)Cm 7/w^ywS, r 7 ^(i)tK* 

jg j f L *fcii(2)c« 7/w^r/u«, r" a***^, r 9 ^* 

1^2^ -C(CH 3 ) 2 -, -CH(0CH 3 K -CH(0H)-*fc(4*/W 
JJ?=/US, n^0£fcf4lT-fc5{fc£-tl(I' ). 



[0 0 4 7] 
[ft4 8] 



Mb** (i* ' )-i] R ^ 




SsfcH^fc^l-) -e*$H5S, R 2 ^7k*M^4fcl4fi 

7 -y/H, R 6 *3 «t t/r 7 fcttll** 
Sr^LTV^TtJ:v^fl2**X (R 6 tR 7 tmWrtZfcm 
BC^ t #(-S&S£lT L-0>T t i V > 3 fcVN 1 8 M^^r 
MtfLLXii^*) , R 8 *5J;^R'/4^^^- N Xt)S^ 

[0 0 4 8] [^##3(1' * Ml] R'#3£ 
lit 4 9] 



# ^ v^T-glfe § tlT t> i; V ^Cm 7l\> =« v"S 
■*■] R 2 ^7K*HT-*fc(4C« 7^3=^-> 

R 4 iS**JSSr, R 5 ^t(<*J®^- x Cm 7 

^/u^^/i-S, R 6 ^7K^Ji?-4fcttCM 7/w^/pS, R 7 
jJS^W^SfcttCM 7/W^^S, R'as**JS^, r 9 ^ 



(35) 
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*fcttl <I' 
[0 0 4 9] a' m 

lit 5 0] 
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)c 
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(la 1 ) 



10 



[oo5o] ±iE5W, r 21 « (0**11^, (2)wmm . 

£ W LT V ^X h «t V ^b*cjfc2£* fctt (3) g&*£ W L 

x^xh l^mmn&^i-. R 21 r-^^tbS rg&g 

Sr^TUT^Tt>J:V^k**Sj iLttt, Si©g 

*Sj fcraatofco^fflv^bixs. r 21 -e^sjia rg 

mS^LT^Ttil'^iiiSiSj i: Ltli, a' at© 20 

tPiicto^fflv^^o r 21 iLTf4, (l)g 
mmi^Lx^xh^^mmmtTkmrn. wwmm 
^Lxi^xhx^^mmmm. wwmmzGLx^^x 

L' li^^u^»4fctt*/^-yu*Sr, R 21a ii**Ji 
gmS^LT^T-biv^^S, g&S£WL 
•CV^Tt i^t Kn*->g£fcf4«&S£*rLT^T'b 

[0 0 5 1] rg^g^LTt^Tt-J;^ 30 

mmmi t lti4, s; 

[{b5 1] 




¥, y^>-s, mmm*. mtztix^x t>^mn 

0-, -C0-0-,, -S-C0-, -(CH2V -CO-, -NR 2 ' C -CO-(CHs) 
.• -, -NR 21c -SOz-CCHj).- -, -SO2-NR 2 " -(CH 2 )„- -, 
-O-CS-NR 21 ' -(CH 2 ).' -» -NR 2 " -C0-NR 2 " -(CH 2 )„' -, 

-nr 21c -C0-CH2 - (cHz ) . • -nr 21c - Kt, r 21c tt^mm 

g£, k' I4 0ifcf4l£, m' HO fcl^L 3 ©SHBt&jj* 50 



Mb 5 2] 



C0-Hal 




[0 0 5 2] r 21 L^XT-fes r**^k*» 
s) jfcifjjsm^bix*. c 6 -h 7-y-/HiLm 00 

x.(4\ 7x^;K l-t7f;K 2-t7f/K l-T^bV 
/K 9-7Vh!);K l-7itVh!J/K 

2-7ityh!)yK 3-7ityh!JyK 4-7^7>"hy 
/U, 9-7ity h y^&^/jSffll^kiX, t£frX-h, 7j 

g&Ki LTi4, flute Lfc «»SA»A»P,a«n5 1 4 
v^L5fi, jf*L<fii?a;v^L3<B*sfflv^ixS. r*t 
bg&S<D*T"b, (l)AnyySf, (2)-hDl> 

(3)Ci-« 7/W3r/p£ (^fvK ^y^otVK tert-7"^ 

[roc H 7A-^/wgf4, ^pyyjgf 1 v'T 
/P-Cm T^^f/U-^/W^^^, 5 4fc{4 6M^*S 

(00, t°v^tet'<Dmmm?sxmcmmm z Fs mmm 

Ztt-fZ 5^tz(t6^mBm) -Cm T/UdFA^rt/W* 
C M T/w^;w^yw*— ;U7 5 /, Cm T/v^* 
# Jj? , * /P jj? dr 4 if ^ f> iifitl 5 g^S 
WL-O^Tt. £1^] , (4)C 3 ^ i/9uT;v*/vm (00, 
->^n-,dr^>/U) , (5)C 6 -i4 7I/-/H (00, 7i = 

/w) [r»C6-» ry— /uai4, r$y, */p#=^->, c 

n^>J?,^-*fc{4*^*>v-?rWtT^TtJ:^CM T 
;V^f;^*;L'/Jf=;u7 5 J (00, 7tf/V7 5 7, 
W=/P7;;, H)7yvto7tf;V7 5/ 1 tV<n 

-f^7$y) , Ce-H ry-/p-*/W7K-/uT5/ (00, 
y (00, ^ h=f-^*/t'j)?=/uT5 y) , !7U"f k, ^-y 

-Sfcttv'-Ci-e T/W= 3 r/U'>U-l' K, C« r/Wdf-/P^yP* 
-yU7?7 (00, ^f/^/P*^7?7) , (Cm T 
A-dr/l-) (Cm T/W^-/U^/V5f;^/P) 757 (00, 

/u T5:y^ei*) , (c« r>^ 

A*) (Cm t/v*/v-%j\>t£=./v) r$y (00, ^^/w 

(T-fef-zW) T , Cm T/U3drv'-*/U# = 

/U-Cm T/l^A-T 5 y (00, 2-^- hdr->^/W/J<-yP-2- 
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:7°d fcVVT 5 yfrif) , C 7 -i5 7 7/^/Vt^r^-*/l/# 

^/w^y (01 , 

^wT5/ (01 r±^-^T^yr±i L ^Ti y) , c 

(01 yfvi'^T-tr^A'T^y) > Cm ta^a-* 
A^^/W-Cm 7/^/W*;^^;l/T5y (00, y^ 

^/WTir^/i-r 5 /) , Cm T 
*-;Kn T7V^W*yW#^/VT5 y (01 y fvv* 
;l/*n/i/7*^7$/) , Cb-m 7!i-/vt^r^/v 10 
feV7 5; (01 7x7 ^S/*/U3j?n/WT5 /) , 
Kd^v'-Cm TA^/V-^w^^ (01 t Kd* 

AO ftif*»f>»tfn5«fta6«?WL-CV^TfcJ;<, 

T^/, # Cm T/W3^r'>-*^/Rr:/K * 
/W*=e>f A\ ^ey-SfcttV-Cw TA^A^A-/^^ 

^LTV^TtiV^ 7^^W*;l/#r:;i/7 5; 

(01 7tf/V75;, /Pt 0 ^7;7, h!J7^ 
t.D7tf/V7 5/ , hf^n^^T5y) > Cm 7 A" a 20 
^r^/V*^/V7 5; (01 n^>W#^7 5 

y) , 9^k, d-e ta^a-xa^^a-t^; y (01 

y ^A-XA^^A^? y) % (Cm T^*/W) (Cm 7 

a^A'Xa^-a-) r^y (01 y^w (y^vw^A-* 

TSyfcif) , (Cm 7A^A-) (Cm T/V*;V 

-#a^~ao r^y (01 y^/v (r-fefvi') r^y 

ftif) * Cm 7/V3ary-^;i/#- ; wc H 7/U+/U7 5 
y (0k 2-^ F^r^/iJ/^^/^n tVWT 57^ 

if) , C7-15 77;^/mv/-*;v#^7;y (01 
-<^v?/w**S/*^2j?=/^T5y) &if^feilfi*i5B 30 

[0 0 5 3] (6)^nyyg^Jfc|iCH 7/^^>>-C 
6-i4 Ty-/WSr*LTV>TtctV>Cm 7/^^*^i 

(09, y F!i7;^P^ h^y, ^y7 P n^> 

v\ 2- (4-y F^y7x^) ^N^i/ftif) , (7)C 
6-i4 7!i-/^yl (09, 7x/^» v (8)#/W< 
^/VSr^LTV^TtctV^Cm 7A-3rA^;tS (01 y 

A-£^LT^Tfc i^Cm 7/P+/^/I/7^-/WS 
(01 ^f/^/l/7^^/K #/W^>f/M 40 

^-/u) N (io)C6-i4 ry-;^i (01 7x^f 

*) , (ll)tKo^I, (l2)ft*JR^£il^taj|fJH 

^njK**£#i-*4fcv*Li 4S«isi (01 t° 
y>^K f7v?ryy^/K TW-Mai*) [r 

i-B 7A-^/W#A^^A^^i/-Cm 7A-3VK Cm 7 50 
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/V^r/K Cm 7A'^*^-#A'#~A'-Ci-6 7A^A\ C 
lH8 7;^^y-A/V*^/K *;w^>fyi/-CH 7A-^ 

/K Cm 77U*yW#yW<e-f /WCm 7 A^ A-& 

S N (H)^-CO-Hal (Haltt^n^yjR^Sr*-*-) 

(01 ^do*/^;^) , (l5)Cm 7A^A--# 
/W/K^/Wg (0i|, T-fe^/Vftif) , (16)Cm T/W^r/l/- 

^/l/*n/l,S (01 y ^A-*A-*-A-& if) , (!7)Cm 

7^3^i/-*/i/^^S (01 y Y**s*fl'i&~A'tl: 
if) , (is^a^t^ a-S [rc^r^/vX 

tt N Cm 7A-^rA\ #/W<-=t>f /P-Chi TA"3fA\ Cm 

r^=3*v'-*^#^7WCi-6 7a^k t^yi^ti 

Tl^Tfc iV^57iV^L7*1S*SS (01 try^/K t? 
S) -Ci-eT/W^/K Cm 7A^A-#A^^A'7$ y-C 

s-14 r y t^^ifmssti^ i *fc»4 2 

[0 0 5 4] (19)S;-NR a ' R b ' TSt>$tlSS [R a *5 
<tO c R b ' Itttl^tld) &mm*s (ii)Cm T/W*/K 

(iii) ssfcfie*^*^ (01 try^4ifoft*]B 

1&V^L3 fl©^ oJB^Sr^i-S 5 * fctt 6 
91) -Cm T/^^r/W. (iv)Cm T ;V^^ri/-i3 ;V^;V-Q 
i-J/V^K (v)v^-Cm 7^^7^7-^f I/V-t; 
;l/7r ; E"f/KH T/V^r/W N (vi) ^/W^-^-Y /V-Cm T 
/V3r/K (vii)^.;uy r^-f/^-Cm T/^^r/W, (viii)C 
m T/\'*;v-X;\'ft~/K (ix)Cm 7/i/n^^/^ 
(x)^-C«. T;w^^v--^7/^/K^/^-C 2 -6 Tyw^^ 
/W, (xi)C 6 -H 7y-/K (xii) 5*fcH6fia3RatS 

(0y, tfy^/wftif<oft*jH^-fiJi^ic«*js^, asj^ 

Sr**-r*5*fc»6ji**iia;) [r^sj^ei 
IS^^Stt, r$y, Cm r/w^w^/^>f-5 k\ c 
m r^^r/w-^^*^^T 5 y 4ifd^»tfix5a*X 

^%LTV>Tt><t^], (xiii)/^^yWt:$tlTV^Tt 
iV^Cm T/V^r^-^/V^^/l-, (xiv)Cm T/^/^yt- 

-Ci- eT/u^c/u-^j/u^^/u, (xv)Cm T/t-^/wy^:?^ 

^/WCh (xvi)Cm TVl^A-* 

/V^zi/WCm T/W*yW-*/W7j?n/K (xvii)T^y-Ci 
-6 T/^/W^A-^/K (xviii)/^u>r l >>^t:$^^TV^T 
fciV^Cm 7;V^u-*/V#^-7 5 7-Ch T;V*;V- 
•Jja>#=.jv s (xix)Ce-i4 ry— /w-*^#^K (xx)* 
/V^>v--C 6 -i4 7!)-;W*/^^/K (xxi)Cm T/W^e 
/WT^^r/Hb^iXTV^Tt «tt^^^y-c^ T/W^r 
/w-Ce-14 7y-/w*/v#-;K (xxiO^n^yjR^f-, 
* * y * ttCw T / u 3 * >- * y # - JV % ^ L T ^ T 
tJ:v^5*fcf4 6Jl**ai (01 tToy^/K t°l^ 
/w4 if ^^JS^^tc^JS^, BtSJIS^, »*JS^- 
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m*hmi£tiZ> 1 L 3fiW^f off 5 
4fcil6MS^S) (xxiii) 5Sfc(16S' 

ofl(-?t-&*i-5 5*fc»4 6JiaSBI) -Cm T/V*>V- 
tf/W/tf-zK (xxiv)Cw ( 7!)-^-^->-*^'= 
A\ (xxv)^yw#^v'-Ci-6 TVi^K (xxvi)j& /w<*>f 
/W, (xxvii)/M3y Wk^tlTV^TtiV^Ci-. T/W^r/U 
*;l//^/f;l' > (xxviii)Ci-e 7/»"*-A-;&A'#=/W7 5 
/ ^^LT^XtiV^-K 7U-/V*;W<^;1' > (xx 10 

ix)5£fctt6ji**ft (w, ey^/na:^©***^ 

fcv * L 3 m<O^T n JS^ Sr-g- Wf 5 5 * fete 6 MMM 
M) -IDVA^J (xxx)Gm 7/1^=. >V-13 )V&=. 
/K (xxxi)^-*ySSrWL-CV^t«tV , »5*ytfi6||!S 

SOUS*, K*JB^-#d»e>aff*i*u5i:v^L3fl© 

m 7/1^/1-- /V\ (xxxii) (^"# VS^^T LT 

vxt J:v*5*fc{i6fl«*SR («, ifoy^^if 20 

ilte*ft<5 1 ftV^L 3j@»^xDM^-^^^i-^ 5 * fell 
6M^*S) ) (Cm TiV*)V) T?/-Cm 7/V^/W- 
(xxxiii) (^-^yS5rWLTV^-Ct>J;V^5 

V> L 3 AS (D-^T B Ji^f- 5 5 * 7c (4 6 

) (Cm T/W^f/W^/WzK— /W) T$/-Cm T/U^r 
/Wj&A'tK^/K (xxxiv)CM T iV-^iV^lr-^ T >V$c 
>vj3>\<if^)V mMM^-ltmit^tlX^^XtX.^^ , (x 30 
xxv) b y yfc £*ITV ->T <b <t V ^Cm T/V*A'X/Vib=- 
A\ (xxxvi^/l^r^-f/K (xxxvii)CM T/W^r/W^. 

[0 0 5 5] (20)^-C(=0)NR c R d -C^;b£;h,-5g [R 
c ' &J;t>*R d ' tt^fr-eMi)**])!^ (ii)CM 7/w* 
/K (iii)5*fcli6fi«*g& t°y>vK 

m?%frbMlihZ> ifcv*L3"ffl©^ T-vW-tt^fti- 

3 5*fcli6fl«*Slt) -Cm (iv)#/W*> 
•>-Cm 7A-= ) r/K (v)Cm T/1'3^v'-*/V'#=/1'-Cm 40 
7A-+/K (vi)^-C-e 7;V^7?y-CH 
(vii) j^/W^^/I-Cm 7/l^/K (viii)CM TVl^/P 
#/W<*-T A-Cm 7A-=WK (ix) 5*fcf4 6fiS[*ai 

^ iwiw^^batfiia i^v>L3«ro^7 i BMi : - 

&-$*Pf4 5*fctt:.6fifcSf8R) -Cm 7/W*/t';*//W< 
^/P-Cm 7/W*/K (x)5 4fctt6JMt*« (0K f 

5 5*fcH6fia*ai) -7 5/ -Cm 7/U3VK (xi)* 50 
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/1^7r*W/W-Cw4 7y— /W-Cw 7/U^/K (xii)Cx-e 

7/U=»*v'£WL-t^Tfc i^Ce-H 7y-/K (xiii)C 

m 7yW*yP-Cw« 7 y — (xiv) 4&t^L 1 OftHlit 

(#K 7-i?^=/K foy^-;K ^y-^K 
+ft Ko7f f-/K fcfyvvK t°y5v?-/K t°7 
S?=/K fyy-^/K l-7if t'-^n [2.2.2] h- 

5 4*V^L1 0Ma*«) [^W4/£V^10TOS 
Sii, ADy^Sf, Cm 7/Wdr/K ^y&i^ibS 
J*h,51tftS£lfcV>L2fl^L-0*-Ct>J:l\| . (xv) 
C™ 7y— fr-ll/W^J /W-Cm 7A-*/K (xvi)tK 
o^-y-C M ' 7yU^/W, (xvii) S^WLTV^Tt. 
<t^54fcli6 M«H Si (0U % t° o y - tr y i>;V 

^i4 6M1i*S) -*/w<^^;u-Cm 7yw^yW/«ci:*Sr^ 
-To R c ' ttWIIWiUV] , (2l)->7y 

(22)^ey-4fcfi> ! -CM 7^=¥/i-*/w^*-r^^^- 
S (W, v?y ^/uij/w<^^/v^) , (23)^-y-^fc 

fiv^-Ci-e 7/Pdr/W^^-*/W i !^--r/lx^-drv'S (W, v 5 

[0 0 5 6] R !I ©ff4U^li:LT^$W r^fg^ 
Sj tLTB, fy^yK -T5^^ 

y^K ^•7yyyw, 1,2-yt Kofy-y/K 

>>t Kn^yy??^ ^y/yt^yy/K 
^•7 -/ y /w, tr^ y v'/w, txyy^ zmjt. l 
< , f y v?/u N 1,2-ytKnfy v^/vft i'^^jgT 
fe^o r%^nt£j ©tilt Ltii, (D^ny- 

VJS^", (2) Cm 7/l^^r/VS (^ij, y^/w, x.f-fl/ti. 
if') [;o7;v^f/Hj; > yj/w^>->, c H 7yi-3dr»> N 
r^3*y-*^#=/K ^ey-CM 7;^/i'-7; 
y, v:-Cm 7/^-7;/, lj>v/^ t Kodf 
y?rf LT^Tt it^H 7/Wdf-^-^7/W<^e^/W, 

t°y ^/u, >y i)jisti:k°<Di%mm*siK\z&mm*s m 

V^L3ficD^BJI^-^^-^-r5 4^^L 1 0*S^ 
S) -*/W^*^/P, */W<^^/W-Cm T>V*)V-l!)V 

(3)Cm 7^^^v-S («, y h^"» , (4)0614 7y 
-/WS (09, 7i=^) , (5)C 7 -i6 77^^VS (^J, 
^yy/H [r©C 7 -i6 T y >V$r 13 t\s-tf.**/ \ C 
1H> 7/U3dr->-^yw^^yP N ^7/W<*^yW, t Kn^v- 
?rf LT^tt ±V>Cm 7^^/W-^/U/^'l'^, 4/£ 
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3i©Afn^^tt5 4*^L i o^mmm) - 

H , (6)4ftl^Ll OM«*j*S (#K fyv?;K * 

WitflH^ IfcJWBW-^featffia i fcv* L 3fflco^r 
n^*^^1-?)4^v^Ll 0 [:©4i 
l^L 1 OM^fff^Sfi, d-, 7VU=WK C« T;W3=3rv- 

mmm& t°vv*tea<Di%m&*smizmmm io 

Pl^ ^tf t5 4 L 1 0 ISfiS) ft at* 

s, (8)^i/K*ft^*»e>3Hin*i4v^u5fl, » 
[0057] r 21 as*** h-mz^-tzmmmmt lt 

(4, «jttf, N-***Kfbt'y ^/Wft£?;5S#* LV\ R 
21 <D#£L^St LT^StiS rjiiKKIItt^^** 

imm t/cR 2 ' T^SftS&fbtoRStfW LTl^T t «t 
vMB*£iP«a>«£££*TLTi' v tfcJ:v\, R 2 o» 
*L^St LT0i|*£*t5 rgglS^^LT^Tt 

£ LTfi, * 

Mb 5 3] 




30 



L<fflV^P>tl5o 

[0 0 5 8] R 2 ' b T^£ix5 Tg^S^^LTV^Tti 
V\6Wfc***J £ LTfris a' 8it©g&giLT0!l^L 
fc rg^S^LT^Ti«fcV«*mSj £n3«©t> 

©asfflv^Jts. tott, (i)c« T/w^f/wS (y^ 

/I', -fy^o^K tert-^fvuft a) [r<Z>Ci-6 7VI/ 40 
^nyyjR^f, ->7A t Kn Ch. 7 

y^b^HTVTt 7/^;W*/l/|;;W7 5 

am^uca**?-. aim*, 

-C-, 7/P3-/U-;*//W^^/K Ci-6 7A-3-/l^ 50 
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ti% 1&<^L3{I©^ xoIS^-Sr^i--5 5 4fcJ46M 

$at («u fy s^fc fc*<&$*ia^*fc&*jiR^ «e 

7D-/K t KD^Srf Lt^TbiV^C 
i-e T/P^r/W-^/W^^-f yl^-C6.„ 7D-/K 4ftl^Ll 

*4 /wc6-» r y -/w/i at* bwtfhzwwimzii lt 

ITti^] , (2)C 3 -6 •>^P7M/1'S (#h ->^n 
^ *vvv) , (3)C M 4 ry-/wS [~ 
COCe-H 7U-/HH Ci- *TJV=i*i/ /h* 

*/u*"=;i/7 ? y y h*->*^**^75y) , 

*/V5^7?y. Cm 7/i-^/u^;v*-;W7 

$y (0tj, / =f-lV7.)Vfc=.)\>T % J) , (d-, T;l/dr 

/vO (Ci-e T/w^/u^./^=-^) 7?y (^!l. y^/w 

*;Ufc;V-C^ 7/W^7$y (^J % 2-3ih^->*/P 
#^/W2-yn f/UT? /JjCif) , Ci-e T^^r/WT^^ 

x/Wb^tiTv-'T'b iv^^*y-c H Tyu^/i^, 

%fz.\%V'-Z^ T )V^)V-U C7-16 77/^ 

y (0ij x 7i-;v7tf/v7 5 /tea) %ai>>bmt&i 

Sg^S**LTV^Tt Sfctt(4)C 2 ^ T/W^^ 

[0 0 5 9] R ! ' 1 T^£tl5 rg^S^^ LT^Tt «t 
v^1S^ls*J iLTfi, a' JS©g«Si:LT^Lfc 

fflv>e,ti5 0 4^T*fc. ^pyvi^. Cm r/w^f/p, 

*yW^df-->-Ci-« T/W^/U, Ci-e T/W= ^rv--*/U/K-/W 
-Cm 7Vl^7K C-* 7^3^-y-*^*'-^. */W^ 

d> ^atittS 1 Jfev L 3 ftco-x pJl^Sr-^W-r 5 4 ft 
l^Ll Ofi^itS) ft^A»P>atfix5 l&^L2f@co 
IB»KT-g*SixTv^Tt)J;v\ aifW^fiil^Ka*]^ 

^r^J©^ : •^'fi-r^5ftV^Ll 4*H*mS (0IJ, T 
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7!)/w, f-^=/K ey-^/K ^f-yy/K -fy^yi) 
? ^/!) v^/K f7^, t°y ftf 
14, #l;t{4, «**6ft^Ll 4*©Hi*a;ib*v^t4«i 

^m^mmmt^mm «** ry-^st) 

if -J-^i^si, 7yh7tyl, 7st>Fu 

ft, £fttt(-t4, (a)5 4v^L14fl3Sr«HHI*ai, (b) 
5&V>L1 4AJftJffi&ttXIR. (c)5/i^L14lSI 

S t -<v-tf yft £ © 2 * tz\$ 3 JSttffi^^ if v * h 20 
ft£„ K54^U1 4j|#«&g*SR£ LTI4, #J;i 

biims^fDif?' i ^^L4f@ mt. l< iii * 

«bix, *ft«)Jcfi, ft7iy, 77^ -< ^ K y 
fD-/w -f?yy*-/K i-yry-zK fr/- 

tefy^y, f?^, fy?-;y v fyy;^, yy 

t, try 5?^, 9-^-y^y. yyy^t'^m^^<^^ 
btiZo m5t£^Li 4^mmmmmmtLXit, mm 

S^fo^Jr 1 frl^L4{@ (&*L<f41ftl^L3 
ft) «:*tf5 4v^Ll4JUBJI6ili**ll4^fflv^fe 
ft, *ft#j[ct4, troy^y, ^y-^y, f^v 5 
>\ m^Dy, 1,2-v^t Kn try i/ 

miitiZ^r njj^£ 1 &i^L4ji L< (4 1 

Jfrg-Stft^flUfli^bft, £ft#Jlci4, s<yy [b) ^^t- 

r^y, -<yi/7 7>, 1H-- <yx^ 5 yy-su^ 

x;t*iJ-y-/K ^y/f7-/-/v v 

r/-^, t7F [2,3-b] ft7xy, f-ryhu 
^ffyrv, 7iy*tf'fy > ^vk-;k -fy 

^VF-/K liW y^V-/K -fv^r/yy, */y 
7^7^y> ^y^tyy, ttyyy, -yyyy 
fi/vAV— /u, p-jjsutfV y^j-yhVis 50 
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TWs>, 7it^y, y=./?-Ti?> s 7iy 

14, fy^y, ft7sy, 77V, -Y5*V— A\ "J- 
7/-/K #/yy, N-^-y Kffct°y 1,2-^t 
Kney^y, $?t KD-^yy^yy, -o^/v^y 
— /K ^y/fTy-zK txy-yy^ f^v^&if 

j&s#f*l<x wintry 5^, 1,2-ytKDfyyy/^' 

*>3. rft5>«*^f4, (WfeLfcgJ&XAg^ 
3f@WLT^Tt «tV\ 

[0060] e' Testis r^^ttT^xtiv^ 

JtH^J t LXiX S. SO, S0 2 ^ffl^Pj^5 o E' XtH 

&tiz>wm&&#Lx^xh£\<^mffii-kLXix m 

(iii)T->/WS^if?r lfi^TLTV^TtiV^ 
J:V^IS***J t LT(4, a' awS^StLT^ 
fcW^ll^M, TTv-yW-Sj t LTI4, a' S© 

iMl ^^L5f@, L< 141 4V^L3«i#L-CV^ 
Tt)«tV\ ET'*$H'5^;-CS-0-, -co-o-, -s-co-, -(c 
Hi)*- -C0-, -NR 21c -C0-(CH»).- -, -NR lc -S02-(CH.). 
• -, -SO2 -NR 21 ' -(CH2 ). • -, -0-CS-NR 2ic -(CH2) D ' -, 
-NR 21c -C0-NR 21c -(CHj).- -, -NR 2 '" -C0-CH 2 - (CH 2 ) . • - 

nr 21c - wt, r 2IC i**mm*. gm*^*LTv^T'b 

iV'>T^>'U*S7 % c(4Tv^/WS$r, k' I40*fc(41 

*3V^T, R 21e T'^$ix5'7/P^/WSt LTI4, 0!lx.{f, 
^t^-/P N nif-yw, 7°n t°/K -f y7nt>, y'^/W, 
y7f/l/, tert-^f-zK ^^^/W, 

$tL5T/P^f/wSf4, mHELfcfi^*AS¥^bSt4*tl5 
i*S*l4v^L5fi, &*L<H14V^L3<B#LT 
^TtJ;V\ R le T'^^n^T^St LT(4, a' S<7) 
g^Si LT^J*L7c TTvvi-Sj i: f^^|c7> t> <7>^^ v > 

1 ife^L5l@, »4L< 141 ft</^L3flaWL-C^ 
Tfc«tl\ k' (404/ci4l £tfL, WtC0«s»*L 
V\ m* (4 0^V^L3(7)Sic^^L, OSfctt 
1^»4 LV\ 

[0 0 6 1] iELfcft^-et, E' i LTii, (i)IS-g- 

(iiJ^f-W^, (iii)0, (iv)S, (v)S0, (vi)S0 2 , 
(vii)-NH-, (viii)-N (&-. T/W^/W) - («, -N (^^ 
/W) -*if) , (ix)-N (Ci-e T/W^/W-*/U/K=/W) - 
(0Ux -N (T-fe^/W) -T^if') , (x)-N (Cm T/W3=¥-> 
- (#], -N (^ h^-->*/lx7}f^/P) 
t') , (xi)-N (C« T/W^f7U-^/W^^/W) - (#J, -N 



(40) 
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(y^/l^/P -*--/!/) , (xii)-CO-(K (xiii)-S 

-CO-, (xiv)-(CH 2 ) k - -CO- Kf, k' fiO*7_tt:l£: 
7p-f] -CS^n'SS, (xv)-NR f ' -CO-(CH 2 ) ol - K 

<D^7 L v% : F$:'a%i-z>mmm& (m. t°yiMo -eg 

gl^ttTVTt) iVC,-. T/l^/l-SS:. ml' JSOftV^L 
3©S»Sr^-t) T'^^tvSS, (xvi)-NR'' -S0 2 -(C 

■ - W4\ R B fcliCi-i T/W^r/W 10 

*/U3fc^Ug y ^/t^/W^/P) £ v m2* (40 £ 
^•f) T-a^tL-SS, (xvii)-S0 2 -NR h ' -(CH 2 )^ • - 

Kf, R h ' liTK^iS^ifciiCi-. T/w-r/w£ y- 
^/w) Sr. *3'_l40*fc«:l*r*i-) T*$jx5S. (x _ 
viii)-0-CS-NR i -(Ok)-' - [it^, R 1 liTKstfJS-T- 
*fcttCi-6 T/W^r^S (« % y^/l-) m4' liOSfc 
Ml T**$tt5S, (xix)-i\'R J ' -CO-i\'R k -(CH 

i)-- - Kt\ R j itfrmm^tcm™ nv^/vm 
R k n*#jB-T-*-fcttc M r/i^/u 

£ (#L yfvu) mS' f4 0 4/c(41 Sr^-T) T**£ 20 
(xx)-NR L ' -CO-CH. (CH 2 )»6 • -NR° - (Sf, R 

R*' liTkSJ^-f-SfctiCw T/i^/uS (W, 
>v) £ s m6' t40 4fcf4l£*-f] X&ZtlZmti: Mfi 
04 U\ 

[0 0 6 2] R 21 ©04 L^Si: LT^$tiS rg& 
*«rWUTv^Tt>J:v>*#llft'(b**a;j *5il5 rg& 

d' 




[#IE-^-i-±mif5tlRlES^*1-] t^^nsitff* 

tt. y-yf&m*. **JB-7-. H^ig^t' 
*sfflv^e>ii. ft^-CbUL**-?-^** d' SH 

[0 0 6 3] R 2 ' ©04 U^££ LT^^tiS^-L' - 40 

r 2 " #flE#iiiMnEiiai«ii«r*-« xm^zti 
(0 5 v ^»«-&*aia35r«iteK-fk** 

/K 1-7 yhV^. 2-7>hV^. 1-7 
I- y/K 2-7xt>F!J/K 3-7ity(-!J/K 
4-7it> MJ/U*itli9-7 3i^> h I) /U^ i'(DC 6 -i4 
T y —/I'll (04L<f4, 7x;;K l-7-7f-^Sfc(i 
2-T-7^^t\ #(C04L< (47^=/!/) t£if<06t£ 50 
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mfrbmtitiz is*fcfi2so^-rn^5r imu± 

(0iJxtf, 1&^L4{@, 04L<f41ft^L3» £ 

L4§u »4L<iii^^L3i) sr-^tp^aiasRaia 

(04L<f4 5ft<^L8*) *fctt-t©tt^#tH«* 
a*. i'JAftftl^ ft7!^ [b] 
7^y, ^y/77y, lH-^yX^-yy-zK 

X^-y-y-zK ^y-/f7/-/K l,2--<yX^yf 
7/-;k i-y h [2,37b] -3^7 ^y, frvH/ 
V, 77V, -iVWyl/^ St-Vst-V, y ^. J 
A-y, t°n-/K hyTiZ-yw, f7/ 

t°y$^>, t°y^v?^, ^f-/k ^y^^K 
— ;k ih — r y°i) 4h-*/v~j>, a y 

*yv>. 7^7-^ t7f !)v?y. -^y 
^rtyy, wyy, ->yyuy */w-<^-/p % /s 

-AMDy, 7ityhUy> > 7^-7^ 7it 

— yw, y-y-^V, 7x7^y, j y? u-vyf£if<D 

(ff*L<Wtl4fcttt2fi, $fci'0*L<(4lfi) t 
L<i±-<y-^y^) kiDti&n&ttittfm^btiZ. %% 

t£tlZ> 1 4^L5fl, 04 L< (41 &^L3{@»g&* 
ASfflv^-HSo R 2 " -C-*$ti?.g^«^*L-CV^Tt>J; 
V^-S-KSt LTf±, Ci-6 T/Udr^, Ci-« T/l-a^-y^ 
t*CDg&S£ 1 •^C^^L5^@^'LTV^T 1 b i^Ce-H ry 

[0 0 6 4] R 2 " T^$-}X5 ra^S^WLT^Tt 4 
^kKB^>Jj tLTIi, mifBLfca' S^gl^Sir 
LT0iJ*$ti5 rg^SSr^fL-CV^Tt .tV^t Kn-¥-> 

LV\ R 2l ° T^J-n-?) r«JftS^LTV^Tt>«t^7'5 

y*j tLxit. a' *©flHftSiur«*Lfc rg^ 

ix5 0 R 2ia XTjkztiz mmm%fiLx\,^xh£^7 * 

/Sj irLTfi, g^S^^TLTV^TtiV^T 
/u df /PS -^g^S fc # L T ^ T 1> <t ^ T y -/WS 4 if 
1 ^^L2f@^TLTV^Tt 4^T5 /S^04 L< , *f 
I", (l)44V^10lliII (^*JS-7-^tS* 



(41) 

79 

try s^/w-) -etiift$nTv^T<>±v^ci-. 7^/^75 

yS> (2)Ce-H 7D-/V-7 5/S, (3)4 4V>L10I 

ftv^tio****, fi, t°y^) -t 

[0 0 6 5] rnbOfTt, R 21 tLTfi, * 
[flS5 5] 




10 



R 36 ti7k*J)iH\ S^S^WtTV^TtiV^C 
6-i4 7!)-/^ g&X£r^rLT^T'b<£^T5/S, 
LTV fc J: v tJKSftSS fctt^ o y 

i^/K (3) (i) Ci-a T/W= 3 f/W^^-/l'£, (ii)fyv 5 

<fc^7SA (4)t°y -^4fctt(5)^n^>JliF- (7? 

ksjs^, tt*^, a^jifji^) tta-Qhz, 

LV\, 

[0 0 6 6]R ! fcJ;tfR !I T*^ Tg^S^WLT 

t±V^k***J fcLTfi, fllx.fi, 

(2)IHjlSS:WLTV^Tt«tV>t Kndr->S (fjx. 30 
fi, Cm TA-^/K C« T/W^/l-^/U^— /U, Cm 7 
)V^riV^,iVi^=-)V, C7-16 77*^^4 t*T*g|&£;}XT 

Tfciv^T^/* (fJx.fi, l*fc«:2fl©Cw Tjv* 

fV s C1-6 T/l^/W^/V-tf^/K Ce-14 TV — 

~/i^£'T«£tiT^-ti>J;^7 5/S) , (4)C* 
££*LT^-tkJ;VMft^Ll OAttiRfltS (09*. 
fi, **ySSrWUTV^-CfcJ:V\ ftMK^SWKlS* 
JDS** StJIJS^ft^bfltfixSUfcv^LS 
ma^f-omtttiirZAft^Li 0M1S*iSS (fj, 40 
k; << § yy y /k t^!)^« f o y -y- 

/w) ) , Wg^S^LT^-t-biW/^^hS 
(fjx.fi, C« T/W^V^ifT'glfe^tlTV^'rt ±v>y 
, (6) Cm 7/v^-^yV7^f=;H > (7)c 

mttmrn (me* c„ t^^^s) jjubv^h*. * 

*»-Ct>. (D^nyvjDR^-'Wfc, **JS^) . (2)tK 
n=^>, (3)Cm T/W^/WtfA'^-A'^v' (fj, 7± 
, (4)757, (5)**yg£r#L-C^T*> «fcl^ 
4 4V^101IIS1 (K^Jg^miC^^, £ 50 
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mm*. WMMi-ttif^mtiini i4t^3i©^f 

nJR^S:«--r6 4 4V^LlOA*3lttia (f>J,. .y*/Wf 
5 K, -<5^yy/K ^P^K fn!)^/H 4 if 

ny^flS&ih/tV^tfc.fcVHJi-e TATA'S (f!l, . 

[0 0 6 7] R 22 fcit/R 23 "C^tlS ("Tv'A'gj <k L 
Tfi, a' St©g&Si LTfJ^$ft-5 rrs>/n;j t 

^{Dty^^fflV 1 ?)^ &fr>T-kCM TA-a^-^A' 
jK=/WSiS»4L<, #1-^ ^v-^A^-A-SriWJI 
R 22 iR 23 #BH^SiB*IB^fc*fc#J*1-3 3 
frV^L8Miii: Ltlt fjx.fi, 3/jiV>L8Aiai*ai* 

ytwasifiRijsfflv^ixs. r 22 tR 23 &wstrz&xft* 

3^^L8M©^^b**^fflV^ti, Aft: 
WiC(i,.c 3 - 8 -^n7Wy (fJx.fi, ^P7"n^ 
^D7?y, v'yn^y^y, ->^n^drf->, 
n-^yy '7?o^?y) , C 3 ^ ->^d7;^ 
y (fjx.fi, i/^p^rV, ->y n^^r:/, ->yo^ 

bix5„ fti&v?t>Cw ->7P7^yWiL<, #(- 
n-^yy y, v'^n^drf->^if(7)5*7cti6A© 
PJ5RJ8 it, ^^o^drf-y) jJS#SU\ R 22 <tR 3 

SWRf-** b^lfiixfcl a* fc H: 2 S^xnJIi^^ us 
a± (09x.fi, lf@^V^L4fB, jf* L< filfg^V^L 
3fi) ^tf5JfcV^L8AOllW«**ai (jf*L<»5 

ftWfcti, fjx.fi, t^u-^ t^y-y^ 

y, ^jj-^-yv* y t°n y ->y, ^ 5 ^y y s?^s»4 

3fi-^tf5^V>L8A (»*L<fi5 47c{i6A) <DB 

miimm*t£i?ifim^hti&. ^nt^R 22 <tR 23 

*Sfi, mifELfciR 21 -C^SJbi^ai^LTV^rt 

l4V^U3fiWLTV^-CtJ:V\ gMt Ltli, Cm 
T/W3r/K C«4 7D-/K C:-i6 77^^^, 757, 
^/-Cm 7^^75 7, ^/-Ce-,4 7!)-/V7$ 

y , -y-CM T/w^r/wr $ / , -y-a-H r y —>vt 5 

1 fi^V^ L 3{@-a"tf 4 ^l/ N L 1 OA ($fSL<{15 

sfctteA) 4*ra»e>w*ri5i4i^L3fl 

«S#4U\ ±faL/c^T't, R 22 *3J;t>*R 23 tLTfi, 
d y vj^^ t'T*g«l $ ixt ^ X t J: v ^Cm 
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T/U*c/i>&, Cm 7^3^v'-*/V**=^iW4 L 

■5. £"bK, R 22 tR 23 *s|Hfrr5ft#JW^4:*lcCM •> 

ty;ti:*(0 5Sfcll6l©l5lii (^{c, -y^n^-fr 
y) ZMf&i-zm&tfti U\ 

[0 0 6 8] R 24 fcit/R 25 T-^$4X5 rg^S^^LT 

rg&S^LT^TtiV^'tyKsSSj t 

(2)/^ny^t;$tiTl^-Ct)<tV N Ci- 6 TyL-^yy (3)^n 

ffc^fttVCfc J^Ch* TVl^yl^;^ (5)t Ko^f 
5/, (6)7i7, (7) * / -C, -a T/^A'T 5 J , (8) v>-C 

SfaWLtVCfe ±V>Cm T^^/vS, C 2 ^ r/wy^yw 

ywg (W, ^yv-ftif) ##£Lv\, R 24 *J± 

(#l *?vk 4ws»*l<, mc*mm? 20 
[0069] r 26 nxm" -em&tiz (mmmz^vx 

#il7;-fc3 0 R 26 £R 2 ' jJSWjfi-aftXJB^i:*^^-*- 
5 rg&S£-#LTI^-t<b<£VN3&^L8*gij £LT 
tt, tuteLfcR 22 tR 23 «S|WSi-***JS-?-i:*K»J*-f 

3/i^L8fipl*j|l*Sjf*U<, fca»"CfcCw v-^DT 
yw#V ^nj^D^y, ^D7^y; y? 

n^y^y, D-^^-if y v y^u^-y^y, 

*y-y%H<D5£1t\t6&<Dffl£m (*SPtC, 5/^o^y 
*y) ##4U\ 

[0 0 7 0] R 28 Ttf $ tl 5 rg^^WLT^TtJ: 
V^Mfc**«J fcLTfi, a' S©IiltLtteL 

©asffl^bn*. r 28 x7F£tiz>mk*mmtLx\t s c 

T/W^r/WS (#k ^fvK ^fvW&if) , C« TyW 
7!i/K 2-y^-2-yci-<n/W^ 
if) , Cm Tfr*~*& &L ?u H) V C 

„ ->^c7M/H (01 a-Of-AsteX) . C 
6-« Ty-/wS (#k y:cn/H&if) , C-,6 7 7/V* 

^y^ywftif) ft£##£L<. WCC. T^dr/l-S 
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atm) . (atKB*'/!, (3)7 5;s, 

(4) #yutf>y, (5)#yW<*yyy (6) Cm Tyu=tdf- 
•y-tfyl'/tf— yp (01 /• h^v'tfA-tf— /w, ^h^v-* 
/U/K=-yu^if) , (7)* /-Cm T/wdf-yu-^yw^-t^/u 

(01 ^fvPA/w^yyy ^fvi'tfyw-^yyuft 
if) . (8)v ? -Cm Tyi^yi'-tfyW/^y/p (01 *y/=3~ 
yu#yw^y >v^ i?x.f-ju%/w<*>( jvtax) > (9)^- 

m?. ®mm^frt>mtftiz i^v^L3f@©^-raM 

^-«r-&*i-*4 4v^Ll OJUKSKXS («, fy^yK 
2--f y-f ^Ky/wftif) . (io)Ce- w ry-yws (0>J> 
7i-yu/£if") tet°t>m-1iL\<\ r !I T^^JiS rrv- 
yl-Sj t LTIi, a' S^g«lSi LT«*Lfc fT-> 

<t±i4v^L3tt#U"Cv^-ctJ:v\ <c*»-et>, (1)^ 

yPSyi^, (2)Cm Tyw^yu-^yi^jK^ywS Tir^- 
yK 7d f^--yU/«e if) , (3)Ce-» T y — yW-*yU#- 
yuS -<"yV4 ;\>t£Z) , (4)Cm6 Tyyw^yw* 
/V*=;H («, y^^ywr-fe^yn^i:*) . (5)Cm T 
/U3^->-^;/UjJ?^/PS ^ h^v-*yUsK=/K ^ 
N^r-y^yw^-yWifeif) , (6)^yw^^yug, (7)^7 
-Sfcli-y-CM TyV'^ryi'-*yw<^e>('ywS (#J N y^yw 
^yw/<^--^yu. -y^^-yu^yw^^-f'yu^t*) , (8)^-7- 
Sfcfiv^-CM Tyv^yi'-f^-^yw^-YyPS 7 

if) , (9)Cm Tyv=3fyw^yw*^yw£ (^J, ^f-yw^yu 
yw^if) *7c(4(10)Cm Tyw^yi^-^.yW7^ =^yv-S 
(«, 7^y^yW7^-/p^i') ftifasff*L^. R 28 

Ttt, a' iSwfi^Si: L"t«*Lfc rgg|S$-^-LT 

T?t>, R 28 •e*£*ia**«3£*: L-CI4, 

(^j, x h 7 y y /nfc if) tt iftm*. 

^y^iif) fcifjWffSLV*. R 28 ■p/f$ft5y> , tiyi/JB 
^•irL-Cfi, 7y*If, Ji^Jl^, *^J1^. 3-7* 

28 30 30 

[0 0 7 1] R -e^£*t55£-0R CD, R -C^^jx6 

r«ftatWLTv^-C't>J:v^b*3K*j i LTii, 

a' I»IMiUteLfc rg&££;£LT^T*> 
±v^fk***j iPl«ot©*sffl^bix5 0 R 3 ° Xtf- 

ztizmt&mmkLxix wcm ryw^s («» 

7^yw, 'f y7ntVK y^yw^eif) [rcoc 

m Tyi"¥yw»tt(i)^oyy]B^-, (2)t Kp^I, 
(3)7?7l, (4)*yw^>-y, (5)*yw^y/p N (6)c 
M ryi^^af-v'-Tjyu^-yu, (7)*/-Cm Tyu-^yw* 
yU/^^-i'yK (8)-y-CM Tyi'dryw^yi^/< j e-i'yw, (9)^- 
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SrWLT^T'biV] s (ii)G» T/P^-^S (#'k T 
y/K 2-7<f-/L'-2-^ , n-<^7W/ < ei:) [~COC 2 ^ 7A"Jr 
-A-SliC™ ry-/u (W, 7i=;H Sr^rLT^T 
t,«fcV\| % (iii)C M 7^-A-g (01 
fti?) , (ivJCv 6 ->^n7/v#;H (01. ->^n^f- 
/U&t*) , (v)Ct-i6 (0>h 'O'v^K 3-7 10 

28 30 30 

[0 0 7 2] R T^£tl55*H)R <D, R ^S-jlS 

rrv-^Sj tim 0ilx.tf, */w$/k #/w^>f 

/K Ci-6 T )V*)V-l3)Vif,~)V (00, Tir^/K 
^/V-ftif) , C 3 -e '>^P7/^/WA/«^^ (0'J, 

ft if) , Cm T^3*^-*/W# = /P (00, ^ 

/U/tf^/K a: i/^/i^K^/K ^fyyp^y^y^ 
^/U, tert-7>^>#/l'# , ^/l'ft^) , C 6 -i4 Ty-/W 20 

7-i6 TyjV*;V-%jV~#~;V (00, 7:n^/l/71?fvl/, 3 
#/l^^/l/ (0ij, 7i/^'>i/VfoK 2-J-7^vl/;t 

*:/#/i^^/i/ft£0 , Ct-w 

—A' (00, ^yv ? /Pt^>'*;^^, 2-i-y^/^^^ 
— (00, y ^n/i/^/u^^/K 4- y 

#/V<ytfn/K 4-fc°y ^/U#/l//£~/l', 3-^^^/U*yW7l? 30 
~/i/, 2-7y /i^/M^/K 2-f7/!);M/^>^4 

^oaisifiH^fiji^fca*^, assist , a*]^*^ 

I4 6*1i3l«t*/^^^ftif) , ^ey-Cw 7Vi/*/i/-# 
/w^></u (00, y ^vi/^/W^-f /K ^^yi^/w^t 
-Y/i/ftif) , v?-Ch T/i/3r/i/-#/w^-f /!✓ (09, s>y 
f7i/#/w*t>f/K ^^/P^yU/^-f /i/ftif) , C 
6 -i4 7!)-^-*/^^^ (0'J, 7xi/P*;W^>f 
/K 2-:h7^/i/#/i^^/wft£') , 54tli6lS3R 

HW/W^^/P (0h 1-tfa y ^~/l/#/W^/f/K 4- 40 

t^y ^/i/#/w^>r /k l-t^^^/i^/w^^ 

/K 2-^/U^y — /W*/W^>f/K 4-fc°y ^yl^/W^ 

SMS** StttJBH=\ tt*lS^*^»«ix4ift^L3 
fl^xoJS^Sr^-TS 5*fctt6*W*3t;&/w^e 
-f/^ftif) s Cm T/i/^/u-^^/w^/i/ (01 y^ 
Af^/i'^/i'ftif) , C 3 ^ '>?o7;^;wft* 
^jK^/P (00, v/^n^^^^**/l/aJ?n/K * 
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Ivvif^jv (0i] n ^ h^f-*#/i/tf^/i/, ^h^-v-^ 
^/u^/K :/p#^>^*#/wtf^,K ^h*^ 
*#/V/^/Wftif) , Ce-H 7!i-^-ft*;^^/V 

(00, ^ai^/W^^yWsS^/K 2-^7^/i^*;*7/l//K 
-/I'ftif) , Ct-16 7 7/^/Wft*/«'^ (00, 
>^/W^*;&/l/7|^/K 7ai^^/W^**/V3K^/Wft 

if) , Ce-14 7!)-;^*v'-f**;i'#^ (00, 7x 
y *^**/^*E^/W, 2-^7^^*^^*^*^ 
/i-fti: 0 ) , C7-16 7 7/^/vt*MtA/^^ 

/l/**^**/P#n/Wftif) , 5*fctt6ft**ai^ 

**/w#n/i/ (#k i-t°py ^;uft*^fc/K 4- 
tf^y ^/u^**/p#^/k 1-^5^/^**/^* 
~/K 2-^e/v-^y ^/w^**/wtK^/k 4-t°y v^/^f-* 
^/v-tK^/i-, 3-^^^/w^**/w>K^/^, 2-7!i;^t 

2-f7/ y /^**/l/*^/l/ft 4f OjK*JH 

1 ftV^LSfiO^nJB^Sr^-t-S 5*fcfi6Jl** 
S^**/^^-/^ftif) , ^**/w^^/K ^7-C 

i-6 T/^=^r/wf-*7t//w^^>r/^ (00, y^/i/^**/w^ 

*/w^**/w^-f /p (0ijx.ff, ^/w^-**/w^ 
^e^/p s ^^-/w^-^/w^^/uftif) N Ce-14 ry 

/W % 2-^7^/l/f-^/W^^/Wftif) , ^^77^^ 

/i/, ^ty-Ci-6 7/1/^-^^7 7^^^ (00, y^/i/^ 

/V77 ; t'f/K xf;^/P77^^i1 , i^-Ci-e 

7/^/^/U7r ; t^^ (00s y^f;^7 7^ 
v?xf;^/i/7r : e'f /wftif) , c 6 -i 4 ry— /i/-^ 

/V77^^ (00, 7x^/^/1/7 7 ^-Y/l/ftif) , C 

i-6 r )V^)V7s)Vi^-)V (00, y ^/u^/i/Tjx^/w, 

/W*/U7t^/Wft£*) N Ce-14 7U-/^W^ (0iJ N 
y ^}V*)Vi£^fr^ 2-^7^/l/^/l/*n/Wftif) N C 
i-6 7/U^r/^^/l/7^ ^/W (00, y f-/l/^/l/7>r^/K 
xf/M/l/7^^^ if) , Ce-i 4 7U-/M/V7^r: 
A- (00, 7 ^^/V-^/l/7^— /K 2-t7f/PX;l/7>fx 
/1/ftif) , X/U7^7, ^/U?^ N Cm T/l/n^fi/^/U7 
(0ij x ^ h^fv'^/U7>r =/K ^h^iXX/1/7^ 
^/W) , Ce-14 Ty — /Ut+v'X/V7>f^ (00, 7x 
/ *ci/y>;vy 4 x Cm T/l/=i^rv^^/l/*^/^ 

(00, y h*i/^/w*n/K x^^m^) 
t/Ce-14 r!)-/!/**'^^*^ (0ij, 7x7^r^ 
/U*^/l/) ^fflV^^l, r(DTi//US«$ 6){Cg^SA 

V>L3f@^LT^Tt> ft^T*t>, G)Cm T/W^r 

/i/-*/i/#^/i/S (0»J, Tirf-/i/ftif) , (ii)c 6 -i4 ry 
-/u-*/i/^^/i/S (00, ^W-f/i/ftif) , (iii)c 
7-16 77/^/^*/^-/^ (00, 7^^/WTir^/w 
ft if) , (iv)d-e 7^3*S/-#/w#^/u£ (00, y h 

*i/*/V3j?n/K ^ h^^*/^^/i/ftif) , (v)^ey- 
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if) , (vi)/>ayyft^tlTV^T"()i^CH 
.XA/jftn/pg (#|, > ^/l^/l^— /W&£) t£¥tf#H£. 

u\ r 28 T'*$n-5^;-oR 30 co, r m T'^^na rg& 

SSrWUTV^-Ct«tV^a*iRSj £LTfi, a' Slcog 
tH^rotco^ffl^fjixSo R 30 

m?* mitKL^m^bmtsfi^ ito^4io-fng 10 

[0 0 7 3] R ^$tt5*-SR CO, R T*^£*v5 

<tv^ft**«j tmm<Dh<Dtm^bhz> 0 f x* 

31 31 30 

SR CO, R T'^^tiS rr->/WSj iLTtt, R "C* 20 

rrv^gj ilRllifOtco^ffli^bft, ^coT-> 

5fi, »4L<lil4v^L3ia*L-CV^-C<>«tV\ R 3 ' 

T**$tvs rr^/i'Sj £ LTf4, ^/-Sfcii^-Ci-* 
i/t^ivjjfrs^j >vt£¥) %itifi8m-t*ib&. R 28 X 

*$tl5it-SR 3 ' CO, R 3 ' T?^$;jx£ rgifc£&;f LT^ 
-Cfc.fcm**«3£j £LTt4, a' gt<Og&«£ LT#>J 

tCO^fflV^tlS. 30 

28 32 32 

[0 0 7 4] R -t-*£ft-55t-S(0)R CO, R XtpZU, 
a' mcOgmStLT^L/'c rg^S^^LT^Tt 

«tv^t**asj £i*nf©t>©#ffl^£>n5o r 32 

,K ifvwft t0 &£#$?j§T-fc5„ R 28 T'^£*i55£- 
s(o)r 32 co, r 32 -e^£*i3 rgJftS^UTV^TtJ:^ 

ffiV^ft*,, 40 

[0 0 7 5] R 28 T*£tl53£-S(0) 2 R 33 CO, R 33 T'tf£ 
tl5 rg^S^^LTVNTt .kv\Rflyk*£j tLX 
(4, a' LT«K*Lfc rg&g^LT^ 

TfcJ:v^ft***j fcra«©t>oiSfflv^feix« D R 33 
T?***l5«ft**ai LTtt. Cm TA-dr/PS (#J, 
^fvW, zcfvl^f) ^f^jgX-fcSo R 2S -C-^$tV 

5:£-s(o) 2 r 33 ©, r 33 -c^sti* rg^s^^LT^x 
t>«t^«*atsj tLxii, a' mom&mtLxm* 
Ltz m^m^Lx^xh^mmm&i tmm<Dt 

(Dfcm^(btlZ>o 50 
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[0 0 7 6] R 28 -C^^tL^St-NR 34 R 35 ©, R* *5<fctfR 
i LT(4, a' iScog&Ki: LT0»*Lfc Tg^S^^ 

■5. R M fcitftf T'^$tl5j^{b*^S£ LT(±, Cm 
T^dr/WS ^^/K Ji^/P/iif) [-©Cm 7A- 
dr AS(4Cm T/W=i dr->-^yu^ -/i^^^f LTV^T t J: 
l\ ] JtC^ifji-efeS. R 28 T-7F$ft55S;-NR M R 
35 ©, r 34 *$&m* X'^ZtlZ rrv-zwsj £ LTJ4, 
r 30 XTp&tiZ) rr^Sj tiwi#©t)©^fflv^n, 
r © r isj^m it £ h i - g^SAii a^iiins g&S & 

l<CV x L5fi, 0* L< (41 fcl^L3ffl:£LTV-Ct>J: 
V\ ^^T*t>, ^/W5/L-, Cm T;V3r;V-jjjV#=./\>g i 
T-k^/P, 7 P Pt°^^£) , Cm 7^3^/ 

T^df/p-^/w^-r/PS (#1, ^f-yp^/w^^f/p, 

28 



34 35 34 35 

1S*a*J fc|Bl«©t>©3J s fflt^*tS 0 R 28 T^$tL?> 
^-NR 34 R 35 tlT(l R 34 iSa)**^^, (2)C« T/^ 

Slid-* r^^+^/u^^tLt^tt),); 

V\ ] , (3)>^yW5/l- x (4)Ci-e T/V^rAs-tuViR^;^ 
(W, Tir^/w, ^DW^a % (5)Ci-e T/V^ 

ftif-efcU, R 35 ^(l)7K*iS^, (2) Cm T/W^r/U 

t0 N (3)C 6 -i4 (00, 7xn/K 2-yy^)Vtn 

tl * fell (4)0141 (0S, -Ov^/V, ^m^> 

(DTkSWR^, (2)C« T/l^/VS (0(, y^yw, ^^/W 

^tLt^TUl/\ ] > (3)*^5/K (4) Cm T 
(0ij, T±^/U s ^Dt°t^/Vft 

If) , (5)Cm Z/Wa*^-*^/!/! (0(1, ^ h*S/ 

#/U7}^/K 3i h*^*/V#nyi/ftif) , (6)*/^^e 
-f/^S, (7)^/-*fcJ4^-c M T^*/u-*/w<-=e>f/i/ 
S (08, ^f/vA/w^^K v^^^/^/^^e-r^/^ 
if) *fctt(8)Cw (0J X ^^/u 

^/W*^ft4f) T*>9, R 35 ^7k«^S/cf4^^/u 

[0 0 7 7] R 28 t LTf4 x *^^S>t(4S:-0R 30 (R 
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M 12, LTV^Tt J: V^ft** 

T?t, R 28 iLTIt, **JI^ t Ko^r^S (R 30 

(r° *str y vvi-Tg&^ixTv^k J:i^Cm 7/w*/i' 

[0 0 7 8] R 29 T*^$tv5 rttftSSrWL-C^-CbJ: 
V^Mfc**Sj iLTIi, a' St^g&Si LT#»L 

rotffflv^ixS. R 29 T'^$li5itt*IiLtlt C 

yntVu^if) , C 2 ^ 7/l"Jr=- /US (01J N 2-*^vU-2- 
T'c^-zuftif) «Sff*L<, «HO<?vK -fyynt' 

gISiLTfi, (l)^oyygf (#];iii\ 7y|, i£ 
3^^) , (2)v/7;l> (3){S^T^3^r-> 
8 (01 * h*v\ 3i frdf-'»5;^©C M 7/U=»*v') , 
(4)fc Ko^g, (5)7 5/1, (£)*;-mkT}V*fr 

7i;S (01 >^7?/, xf;v7?/4i'©*; 
-Ci-6 7A-3-A-7 5 /Sftif) , (7) vMS^T/l^/wr 
(01 ^f;w75/ ( *Jx-?-j\<T5. staWJ 

v^lioms*^ (01 tf^yv';, 

ftW . (9)C*u 7!l-*f* (01 7i3;l,ft!i 
t') , (10)->WK\ (ll)#/W#3rv\ (12)#/W^-f 
/K (13)Ci-6 T iV^^y-jjjVfc-iV ^ hdr->* 
A-#'-/K 3i h=^->#/P/tf=i/Wfr<!:*) , (14)*7-C« 7 
/V*/V-U;V/<-^y( ;v (01 ^^vl^/W^^/W, m^- 
/i^/w^^/uft,};*) , (15)^/W5;/PT 5 /, (16)0,-6 
T/W=¥/W-*/W^*f-? K (01 71? ST 5 K, 7cf 

t>7? K&if) r 29 -c^stis rr 

v'A-Sj i LTfis a' lOtiltU^Lfc l"T 40 

(2)Ci-s 7^^/W-*/u*'3/uS (01 T-frf- 
/K 7"n f^-yPfti*) , (3)Ce-« 7!J-/W*^ 
A-g (01 'O'Af/l'fcW , (4)C 7 -i« 7?/U*^* 
/PtKs/WS (01 7s=/V7tf-/^i') , (5)Ch> 7 

h^-y^^~J^£if) , (6)#/W^^/Ug s (7)*/ 
-tfctt^-Cw 7;^/w-*^^^;H (01 j*3vw 

A^/^^/I/, v^fvW#/W^^/W&i0 . (8)^E-/- 
Sfcfiv'-Ci-a T/W^r/W-f-^-TJ/W^^/WS (01 ^ 50 
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£*) , (9)Ci-6 7/UdryW^yU*:-/US (01 ^ ^vP*A- 
^£if) > (IO)Ch; T/W^r/W^/U^^^/WS 

[0079] r 29 T'^^tlS rg^s^rWbTV^T'bJ; 

V>t Ko*'>Sj tLTfi, m*.t£s 5C-0R 29 ' (R 29 ' 

29 ' T**ix4«ft*Sr*LTV^Tt>J:^«fl2**J£i: 
L"C(i, a' StOg&Si LTtWJ^Lfc Tg^S^^L 
T^TtJ:v^b**Sj irPltRofcO^ffl^P,^ ft. 
*>T?tc M r/u*/Keif*#*uv^ r 29 
7^HiL-cit, R 30 -C^$4xi rr->/uSj <h[5]# 

3&^!SS#*LV\ R 29 iLttt, #fC7k*Jl^, ->7y 
[0 0 8 0] X' [4g^SSrWtT^Tt><tV^^^> 

o^'>s, **ymtek'i>W$.M\ x' tLtit (D 

<, #{C^^U^S«S»*LV\ n' liOjfcfil^ 

[0081] *mw<D^y b v -mmmt L-ca, 

lift© J; 5 ^k^#J*7c{i^:coi&^WLT/£5 

(la' ) -I] R 21 
1^56]' 




Kf> R (t/K*^^, g^S^WLTV^T'biV^ 
e-H 7!)-^, g^S^WLTV^TtiV^T? 
. g^S* W Ltv^T fc «t v 7d(i/N o V ym* 

ZiFir) X-mZhzm*. R 22 *3J;t>'R 23 is-tii-PJiH* 
S4•^^LTV^rt ) J;v^c« T/u^/wSSr, R a Joit/R 25 
a***JR^Sr, R 26 fcirf' #*ft«iJH!UEt:*LT 
^tti^i-. R 28 ^TK^Jl^SfcriS- 

0R 30 (R 30 (4, **Jg^ % fiftaSSrWLTV^-CfciV^ 

itTkmm. rs//u**fcttK[*ai*sr*-*-) r 29 ^ 

ale*]***, x' AMfuyMiL, n* ^otfcsfc 

[0 0 8 2] HH^fcda' )-II] R 21 tfiZ 
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lit 5 7] 



-Q. 



Kt, R lid*****, (2)T-fef^T5/ST?S 
&£ftfc7i-/K (3) (i)Ci-e T^/u^A^^yl^ 
(ii) tfy v J /^*/W#^/W$/-cl4(iii)^^7T*-l'^-C 

^nT^tti^T?/, (4) t°y ^*fctt(5)^oy*10 
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* yJjjC^Sr^i-) -e«£Jx5£$\ R 22 £40*R 23 tf-tti-e 
7fr*A>mt:. R* :fc4lflf a***®-?-*, R 26 
fcitfR* tf^ftCTLCu 7;u*;um$:, R M tfjJcaiBH 5 - 
4fc(4^-0R° (R 30 (4, d)**JBiF\ (2)t°y-^T'« 
^$iXTV^Tt«t^C« 7MA4ltftfi(3)Ati^'y 

r 29 #*#JS^t, X' ^^f l^VM^U n' ASOT? 

[0 0 8.3] fl^fctt" )©5*>, 5t 

[fk5 8] 



(I' -A) 



D 1 *34U«D 2 f4, t fcU^r^fctt-^as^r 20 
>s flfcfrasg*]SrS\ R 2 *54t/R 3 (4^ttm*^ 
^ g&*£* L"CV*T i> ± V^fl2*#S* 7t (4T 
S**U R 2 tR 3 (4P^-r5^*^i*(cfimS*W 
LTV^-Ci,tV^3/«Cl/^U8MSISr^LTt«t <, R 4 (4 

T^;wS*/c(4SifeSSr ; fi"L-CV^T'b4^t Ko 
R ! f4**SSr*LT^TtJ:v^C,-. 7/u* 

/i^s, g^a^^L-rv^Ttiv^ce-, «ry— /ws. e 

LX^X t> 4 V ^sUSBS* itit^ n y i/j^ 
«\ R 6 *34^R 7 i4^ix€^**JS^*fc(4«^*^*L 30 
TV*TfcJ:V\(Wt**S«:*U R 6 iR 7 f4»S5i-5** 
J^i*iCg&S£WLT^Tt4^3ft^L8Mgt£ 
JBfifc LT 1 4 < , R 8 *5 4 l>'R 9 tt-tn*h/*#JR^-*fcH: 

S**^ ^b$i^TV^T'b4^^«^mJS^ L 4fi^4gm* 
SrWUT^Tt>J;v^*JS^Sr, Yf4g&K£WLT^ 
•CtiV^f-U^K*, R™. (4**^4 fc(4C« 7iv 
^■jUX^^'riVit^ixXi^XhX^^^iV^^-^&t, R 

X0 (4(i)r$ys, (2)jC-nhcor" ' ' (r" ' ttmtf. 

C« TA-Jf/WgS/cteC?-* Ty/^/l'i^/Tt) » (3) 40 
t Kn^-/£ (4)(1* (2' )C« 

/u*fc:f4(3' )^e/Ci-6 7 iv5r>vb)\,/<=t 
-4* fr-QWM § tiT V ^ T t> 4 V nCh, T /u 3 * v-* fc (4 (5) 
^•/C« T^df/P^/W/^^'/l'SSr, R r ° (4*^JS-T-4 
fite^a^VlJsW^ R" l4d)**JJ^ (2)t Kndr 
->g> (3)7$yS, (4)0,-6 T/w=»=^v'^y^^/u^yS: 
{4* /wtf ->T'g^ $ nt V t> 4 V 7 iv 3 ^ 
S> (5)->7 7i, (6)*/PJjf*>>*» (7) Cm 7/1^* 
i/%iV#=./Ug;£tcte(8)l)iV;<*4 ivm%^ nf4 0* 
i4l$r^1- ((§LU 3'-(3,4,8,9-f F7t Ko-6-> h 50 



3r'>-3,3, 8, 8-r h7^f^7n[2,3-h]^y^; y >-l 
-- T/P) [1, l'-t'7 3i^/W]-4-T$y, N- [3' -(3, 4,8,9- 
7F7t Kn-6-y h =*r >-3, 3, 8, 8-r F7^f/V7n 

[2,3-hH y^y y v-wa-)[i, i'-t7i=/i']-H 

^]TirhT5 K, N-[3'-(3,4,8,9-r h7 t Kn-6-y 
h^-v--3, 3, 8, 8-r h7yr^7P[2,3-h]^y^y !)y 
-1— <iv)[\, l'-¥7 3L~;V]-4— < >V\7v/^s7 % F\ N 
-y r/W-3'- (3,4,8, 9-r by t Kn-6-y h^v--3,3,8, 
8-r h7^f/l'7n[2,3-h]'fy*7 y 1' 
-f7i^]-4-*/^^ft5 h\ 3'-(3,4,8,9-f h7 
t Ko -6-^ h =fr V--4, 4, 8, 8-r h 7 y f/1'7 a [2, 3-h] 

■i y y-i-^/w) [i, r-f7i=^]-4-7$ v*s4 

t/N- [3' - (3, 4, 8, 9-r h 7 t K n-6-> h ->-4, 4, 8, 8- 
r h7^f^7a[2, 3-h]^ y^r/ y y-W/W)[l, 1'- 
t'7i^;V]-4-^;U]7t KSrlfeO ) T'^^tt 

(WT, ft-&*a* -A)i:»ffii-5) , *34t>* 

[fc5 9] 




<0)n 



(l"-A) 



Wf, R I (4(l)*mH^, (2)B^S^WtTl>T'b4 
(3)«ftS«r*L"Cv^-Ct>J:vMM«ia 
*yt»i(4)fll*SSr*LTV^-Ct>«tV^r 5 R 2 14 

(l)**^, (2)«SU£«r*LTV^-CtJ:v^l2*** 
SftlJISTv'/Hi, R 4 (4(l)*^^-, (2)->77 
X. (3)««*S:#LTV^TfeJ:v^b*#*, (4)T-> 
^*Sfci4(5)fit^S^WLTV>Tt4^t Kn*^l 



(47) 



91 



Sr. R* 14(0**11*, (2)«fta6*«LTV^TtJ:V^« 
1S*^S4 fc 14 (5) ^ o y yjgi* £ , R 6 *5 «t t/R 7 14 * ft 

SSr^U R 6 tR 7 f4^1-5^^^ir*{-g^SSr* 
LT^Tt>±^3ftV^L8MS£ffMLT'b «fc< , R $ fc 
4 VR' (4 i fl^fiitf&Wft 4 £ I4g&« £ W L T ^ T t 
.fcl^ftflS****, Xtt(l)*S^^ (2)»*]i^ (3) It 
ftSnrv^t «ti/^HJS^*/c{4(4)«m»Sr*L-C 
V^-CtxtV^S*^*:. n(4 0S/cf41 Sr^f] 10 
tlZ>\t&m (UTs fls£-*(I' ' -A)il&ia-t-5) tt*f 

[0 0 8 4] flWEaCK R 5 T-^$ft5 rg&X£r^L 
tv^T t> <t v>Ci-3 T/i^^Xj i:LTf4, mftewg&X 
A»i»t>31tfn5 1 4v^L5fl*LTv^rt>J:vx;M T 

/p) tfmtfhtii. mJfs^;^, R 5 rg^s 

©BifcSAi*** b arfix 5 1 ft ^ l 5 u t v h x 

p>fts„ huibj^ r 5 ' x-TPZtiz mmm^Lx^^ 

TtJ:V^*ai*J t LTf4, SufBC)R 5 T'^$tL5 rg 

btLSo RfJfBitt, R 6 T^ftS r/Npyyffj t 
LT.4, 7y*, 3 -7*#¥lf 

[0085] aaiEaWR" -cssns rc« tvu^h? 

:£*x/Mb£ftT^Tt>£V>#/W* : *v'Sj h LTi4 v 

/K sec-yhdrv-^/P^'— A\ tert-:/ h *c*sjl>\'i&=- 

[0 0 8 6] jS-NHCOR" ' (R" ' (4t!:0cC« T/W 
^/wS4/i(4C7- i 6 Ty/i^/l-X) T?£&;h,3g©R" ' 

^•/u^^^tf bixSo 40 
[0087] Hute^^R" t*s$ti5 r(r )*/w^> 

(2' )C« T^3^i/*/W^'=/U*/c(4(3' )*/C 
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/^-Y/W/0^31(4*n5g^SSr^TLTV^Tt<tV^C,-6 T 
/Wn^->^ (WZ-ti* * h*is* *]«*'>. 7°D7j<dr 
5^, 'fyyaltX yh^E-V, sec-y hdr->, tert- 

If ibft5o 

[0 0 8 8] gfffi^^R" T"S$tlS r/NoyyJi^-j 
[0 0 8 9] fIf25C^R z ° X-mZtlZ rc« TiVziifs 

=. -ft \$% -sx*WM $ nt v^t t> J: 

,_, T/U3^rv'Sj t LT(4, ^'Jxi4, */^^v-, ^ 

^y7D^-7*W-/K ^h*'>*/HJ? 
bjli4*tl^>g^SlrW LT V^T fc «t VXJm T^=> # >>S 

t LTI4> 0Ox.f4, ^ h^r->*^*-/W, ^h^r^/P 

[0 0 9 0] {k-a-^d' -A)wft^T-t>S; 

[ft 6 0] 




(I'-A*) 



D't3j;0?D 2 (4, Hi:^fy*fctt-*/5Mf 
tt^dsa**^*, R 2 J3<tVR 3 ' (4^tb^*ng^ 
SSrWLTV^Tt il/^ft*^S*7i,4T'>/wSSr^ 
U R 2 ' tR 3 ' l4»Si-5^*JR^i:*l-B*SS:^rU 
TV^TtJ:^3ftV^L8fi^Sr^LTt ) <t<, R 4 I4tK 
*JJjH\ -7771, «*SSr^rLT^Tfc«tV^IS*3(l 
X, Ti^£*fcf4g&«SrWLT^Tfc«fc^fc Kn3r 
->SSr, R 5 ^4g^SSr ; fi'L-tV^Tt. iV>Ci-3 T/u-^yu 

R 6 ± t^R 7 tt-tti-Pn**]^^* fctt«**Sr* LT^ 
■Ct>J:^*fb**ai«r*L. R'fcR'ttWSS-fSK*^ 
t*{Cg|feSSrWbTV^T'b«tV^3ftV^L8*ilSr^ 
LT t «t < R 8 Jo J; t/R 9 {4^n^tl**J^^*7cf4g^ 
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4Wf-u-yS£, R" li7 5 /S^fclixt-NHCOR 1 '' 

'"" (R" ' te&kftC* 7/l^/l^£fcf4C,- l6 
*/WS£^1-) r" t4*^JjfH L *fc{4/M3 y^JB^ 
Sr. R" ' itfcmm*. t Kn^fS, 75 /S, Cm 
r ;w 3 * i/j};is7$=./\,$. fcti* ^ ->-efi& $ tit V ^ 

({It, 3'-(3,4,8,9-fh7t h * ->-3, 3, 8, 

8-7 h 7 * d [2, 3-h] 4 V * / V < tv) [l, l' 

-k^i^H-T^, N-[3'-(3,4,8,9-7 l>7 t Rp 10 
-6-/- h^-y-S.S.S.S-x F7^f;U7n[2,3-h]^y^ 
/ y f l'-t'7i-/l']-4- f/W]T-ir NT 5 
Ki^tMHS'-O^.S.g-x h7t Kn-6-/- h^vz-3, 
3,8,8-7 h7^f^7D[2, 3-hH V*/ V i lV) 

[l,l'-t*7x=;i/]-W;l']7'p^y7; KSrl&O ] 

x*m&tiz>it&y>) cwt, ft^ftd' -a' )te&fB-r 

[0 0 9 1] {bfrfcKl' -A)©JM£#i]i: Ltli, 

it^il' -A)[-io^T, D 1 joi^D 2 ^^ t>(c^ R 
2 &4utf f4^ixm7K*^*;fc!4CM 7/1^/1-8, R 20 
'tf (Dfcmm** (2)->T/, (3)^/U#>^4fcli(4) 
Cm T)\> 3 ^ v-# /l^-/WT-fi& $ tlT V ^ T i 1/ ^C« 
T/U*/vm, R 5 ^(l)Ci-3 7A-*-/l'K£ ^14(2)06-! 4 
7U-/K R^ir/R'/i^tl^tt**^*^!!^ T 

K^Jgi^fclifcltM^ ViMf^l, -C(CHs) 
2 -, -QKOCR,)-, -CH(0H)-*fc(4^7^*=/l-S, R" # 
t^J^S/c^Cm 7/^/v-T^;*.7/Wt;£ixT^Tt> 
4V>#A-tf>v'X, R" /$>(1)7 5/X, (2)^-NHC0R'° 

(R" ' (SfiftC-* T/l^^^a47t(4CT- i6 30 

, (3)t Kn^g, (4)(1* 
(2' )Cm 7/P=>=*-->#^-/U£fcf4(3' )*/c 
T/l^^^/W-?^^ /UT'S^ $ tlX ^x h 4 v x c« 
7/1- 7^4 (5) 7/l^/W#/W<^E->f/V< 
X. R" ^^JS^F-Sfctt^ay^JB^-, R" *S(1)*3(I 
J**, (2) t Kodf->3£, (3)7Syl> (4) Cm 7/^ 

I^Cm 7 /W= (5)->7/S, (6)*/W^>->S, 

(7) Cm 7 /W 3 =*r •> 7J tV — /Pg $ 14 (8) * /W ^ ^ /P 

X, nii04fctti-c&sfc©>jsaittffeft5. 4"9jM£ 40 

#JtCi4, ^©HJg^j9~2 3, 5 0~7 O&itf 7 2 
~7 4lE«©ft'S*^#tf btt5o 
[0 0 9 2] fls£*<r ' -A)<75JM$0iJi LT!4, 

' -A)fC&^-C, R l «sa)/M3^y, (2)75/, 
(3)C« 7-^75/, (4) (1* )7 5/£7cf4(2' )C 
M 7^7$ /T-g^^ixTV^tt ±V^3i-^*3± 

(5) v^Ci-. 7/W*/W*^^/-C l -« 7/U3r/l-T*g#l$*l 
TV^TtctV^>X7 5 K*»baiitl5H»*S:^"LT 
V^UV^x^S, R*/4\ (1)**®^, (2) (1* ) 
tKo^I, (2' )AO^yg^ (3' )7$7, 50 
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(4' )Cm 7;V3*v'*^1/7?/, (5' )^-Cm 
7/W*/W7 5 /43<tt/(6' )7*/Wf5 Krt^jllift-S 
B&S&WLTV^-Ck 4V»Cm 7A-3-/K (3)*/^=^ 
(4) Cm 7^= /utfxi/K (5)*yw<^e^r/K 

(6) v?-c,-« 7/w^^^^/<*-r/i'*fc(i(7) t° y i/jvij 

JW<*:4>V, R'^^W^s R 5 /5 s Cm 7/W^r/P, R 6 *3j; 

14, »J£«oHlfe«l2 4~4 9^4:^7 lEfrolk^ti^ 

[0 0 9 3]*«|Oft^«(I). (I'), (I"), (Ia)*5 

*(I-a), (I-b), (I-c), (I-d), (I-eh (I-f), (I-g) 

ft(I-a' )(C-gr4ttS{b^T*fel9, 

ft^(Ia-a) tt{b£*(Ia) (C^^n5fb'a-feT'fc5 0 * 
»K©^«j(I)*5«tt;(I')f4 N #-!lx:(4*^T»KJSS;i 

1 9~2 4T-*$ix-5*&4fcttrnic*Cfc:^'i9fe^tc 
4 •Jtffen, *fc*3SWW(IS^i|fc(Ia)S3«tt/(Ia , )tt, 

(A)feTB©»fifefclI!C-C»jart-Sii:jJS-e*5. K 

©«:v^»if d swat Pi****-*-. »sa:«t'<o^*(i 

I')~(LII'), (LIII)~(LXII), (LXIII' )~(LXIX' ), 
(LXX), (LXXI), (LXXII' )~(LXXX' ), (LXXXI) ~ (LXXX 
V), (IlaWVIaJ^tlKVIIa' )~(XIIIa' )I4^^ 
f&LX^Zm&h^fr. f£i&iLTI4, Witf^* 
(I), (I'), (I"), (Ia)&±mia')<D&bW\m(Oi><D 

m*mtfbtiZo it^m (id , air) , (vd , 

(VI-b') , (VII') , (VII-a), (IX') , (XI') , 

(XII') , (XIII') , (XVIII') , (XVIII-a) , (X 
X') , (XXI') , (XXVII') , (XXIX') , (XXXI') , 

(XXXIII') , (XXXIII-a') , (XXXVII') , (XXXVII 
I') „ (XL') , (XLI') . (XLVII') , (L') . (L 
I') , (LIII) , (LVI) , (LVIII) , ' (LXIII' ) , 

(LXV ) , (LXVII' ) , (LXXII* ), (LXXIV* ), (LXX 
VI' ), (XXVII-a' ), (LXXX' ), (Ha) , (Ilia) , 

(IVa) . (Via) , (Vila') , (Villa'), (XIa' ) *3 
4t>* (Xlla) i4TfT|g$tlTV^t>»^^(CA¥T 

5, *#-C**naj«K4: LT(4, mz&M&ft^frg 
r;U3-/i-Si:LT/^7-/K 1-7° 
u/</— l--?u/<J—)\s^ tert-7'^/P7/W=3— A- 

-r/P, v/7i=/h-t/K 7h7t K077 



(49) 
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>\ \,\-i>Jr**)-V. \,2r*J* h*i/^5>te£\ fait 

DB^y, ^DP^l/A, H^-fk^*, 1,2-^DD 

ifc, h y /fyx/^ymtet', 10 

a;-j-mj?a, *SMu*yi>^, 

gg^y^A, ^n-fe^^A, hy*.^ gf&t 

tM^A, fflflfc7y* = *Afcif, ^§^IT5>^i: 
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/• fvv-T 5 >\ 3vU7 5 V fc" y N, N-v^ f- 

,vt~ y N-y fvuf^y v>y, N-y ^vnfn y -y 
>\ N-y ?ywe^* y yfc t\ t/w* y temfcrntyoM 
t Lx^miti- h y <? a, 7k*<is* y ->A^if\ &mt 

a-7 5 h\ y ^A^^fvi^v^v* Kftif, 7/w 
^/^SSi LT^^wy^^A, tert-:/5vwy 

Afci\ 7V-^mmt LX7 ^>7A&i\ 

y^Aoih^->K, ^- h y ^a tert-y h^-y h\ # y 

•?A tert-^»-> Kfc 4fi!c»HK*Sffi©* 
[0 0 9 4] KJ£5£ 1 

[flse i] 






(T) (Y = CMj, OifOrt). n =. 



R 4 Z 

(XI 




[0 0 9 5] fc-S*(iv')ii, ^(iDifk^di 

tmm<om&&&%Lx^xh£<, mmmm^ 

•JjMSSttS. tt rjESiSj t LT(4, flRtft Kb* 



i^Cs-,. 7y— /v-^yw-^-zw^-dfi/j t Ltd, Wx. 
(4*C« ^f/K 3i ^/u^) , Cm 7;va 

50 «^5fi»S?rl^V^L3f@WLT^Tt iV^Cm T 
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y — )V7.A/its=-)^it^'y (0!k 7 ^~>\>7.>vfc=-)Vir$: 
t7f/w/i'*-/vt*v'f) SSWagtfbix, Aft 

i^rffeHS. fls-&*(iir)©«ffl*H;, 
*/MC#U&lftV*U95*/K L< fi$Uftl^U$2 

btiz>o m&<D$.mm*. <k^»(ii')i ; tMc*fL»i io 
^RjfciiKJftic^sttftl^l^ffl^Tfi 1 b otf^mxh 

5o ~©45ft^i: LTI4S«?*Sitff-f*R9«ffcl» 
£c?n4t^, 0>J xJiTA- 3— /wsg, ^-xA-fi, ^fc 

48B#K, jf4L<fii)&l^ra*V^Lift24^W-e*)5. R 
JS?Sgl2SS*V20ft^U<J150't, KL<li»^ 
U§100 o CT-fc5„ miffiRJSicttx., tB£50S (f^-fe 20 
v'* (Synthesis) , 1981^, 1-27H) Zm^ZZbb 

0HT?fc*{fc;£f»i: £, 7/^^*>->7-H (0!l, 

M (0J, MJ7i^M^7-i'y 1 hy^A-**?^ 

y«) OffSTR^^-frSo fc£-fc(III')<f», W^OHT- 
fti^U^A, &F4L< [i^iftv>Ulj2*A-T*fc5o 

lftVL$J5*A, »4 L< Jiltllft^U^AT'fcSo 
LV\ RjS*HlH:a#IS)6»4V^L«j48B(fIW, ff*L< 

uttio^ft^ L^24B#F^T'fcs 0 %.fcmmizm%m-2o 

ft^U^OOt, #4 L< [i^0^V^L^100 t, CT'fe5 o 
[0 0 9 6] jkgW)te, fc&MW 40 

USefl, ^— r/HS, 7=!Jyl (0ij, N.N-v^^A 

r-y y, N.N-^^/uT-y >ftif) , 7i/-;Hi 

(0i], 2,6-^f/V7i/-^ if) . 
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ti/n m^it^m av > Aic*f u<jo. 1 

ftl^U$20*-A, £?4 L < fi$j0. lftl^ Us^E-ATfe 
5. S/S^FBll4ffl^305>^^Li^24f^^, &4L<fi 

j^i * v n u« m x-fo s„ Rjsi&g tta*«j-704 1 * l 

J&3001C, #4L< IS^150ft^U < 1250 o C-e;fc<5o fc-S- 
^(VI')l4{b^(V')*7"n f^g, A-W*ift*fcW:3 

So 7°o hV^t l-cu, ffl&tf&ft. fit 

se^ss®?^-^ ?^*a*>-®?, F^/wtn^^y 
v^tis. ^^mmt L-ai, «i«ift7*$=^ 

A. ^7/K-7A> »k^y(iv), ifttfd 

V), miMft* H7yft 

^l(V')l^/Hc:*j-L^l^V^L^200*A, &-£L<itmi 
^^t^ioo-^Affl^So A-r^^^rfflv^^fi, fls 
^(V')l^;KC^L^l^VNL^5^^ % »SL<ttl*)l 

ftv^L*Sj0.5*/i'fflv^.*KJSW:S*t^flM44*JIE4: 

hy/HS, srh>m. h-mmommntcizz 
inbom&mmmtwt. lv\ R^ia^«a^-2o^ 

^L^150°C, #4 L< tt^0^^L^120°CT*fcSo S 

^v^u^r^-efeSo 

[0 0 9 7] {bfrfc<vnr)tt, fb#fc(vi')i:^*(v 

ID W«t>, R iS f4^ft**S, hall4/Nny>^^-f) 

5t$tis. m mit*mm] t lxiz, mm* 

fcttlKfeRfldc** (00, Cm 7/V*^ (^X.I4\ 
/W, 7°nt°A x -f 7 7ntX ^77 

sec-y^A, tert-"7'^-A, ^y^-yV-, ^-^r->/U 
?feif) , C 3 ^ •>?d7*^ (0iJx.fi, ^D7nf 
A, ->;?n;/fvK ->^n^<y^yp, ->^n^df-^P^ 
if) , Cm Ty-A (0iJxtt*, 7i=;K l-t7f 
A, 2-7"7f-A, t'7i^U/K 2-TV^y/U^if) ft 

if) ft4r«$*rfe>*i5. ^^(viDo^fflj:^, ^ 

^(VI')l-eyKC^L^lftV^L^5^A, »*L< 14^1 
ft^L^J2*AT'feSo ^ T^Sj iLT(4, 

A>&Mm* ^jst5 Kit, &mT***i/mm>mf 

btiS„ ^S<7)^*I4, {^(VDR/W^Utll 
ft^U$5-=e/K L< (l^lft^L^2^/UT*feS 0 
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#5J£l4K£(c*ffittfcfg$S&JS v ^xn o (O^m^xh 

?S£f4ii#^-100&^U<]200 o C, L< J4ift-80fr^ 
Ufol50'CT*fcSo 

[o o 9 8] *t;£-*B(viii')«:, fb-a^(vr) ir-fb^^ (v io 

II-a) Kt, R 19 LTV^TfcJ:V\gHb!k 

(1, #'J;tf4\ ««t*fcl4jH^k7K*S WL C- 7/W 
^ (#|J;U4\ *fvK if/K yntVK -f V/pf 
/K -fV7"f;K tert-:7"5vK 

^y^vK ^ drvVW&if") , Cans •>^7/^/l- 

a^*i/,vt£¥) . Ce-i4 7 9-/1' (flflxtf, 7^ 
~/K 1-^7^, 2-t7f/W > t'^i^y/K 2-7> 20 
^y^ftt*) , Ct-16 7 7/^^ (0»Jxf4\ -^vvK 1 

-i-yJ-^/^/utek*) ) ftt'^if fb*xs c rg& 

mztLx^xhx^mt&mm} <d \mmm\ ttr 

ftiffl^tf^tv-So tt^3(VII-a')«ffiJBl;i4. ^b"&f3 

(vr ) l^/wc^u^n&^u^/K # * L< »i#5ju5e 

^L^1.5*/WT-fc5„ %%. Ti&Kj fcLTtt, 0!lx.tf*S 

LttS^e/U, friLO^l&^U^/WT-fcSo *S 

r © J; 5 fefttt 1 1 X It&lfcimn-t 3 PS 9 4$(;:pg££ 
fifths, #lx.tf7/i-='-/HI N ^Ib** 

E 7? nm Aoyy^ttig, = hy/ng, * 

U\ KJ£H#p B ma^30#ft^U^48B#p^ 
ff*U<H*Jll^nftV^Ltt24l$|BI-efc5 D 40 
iI^-100ftVN 1^200*0, L< f4i&-80ft^U*U5 
OlCT-fcSo 

[0 0 9 9] fc£fc(X') Kf, Zttfi*£*£XT^ 

4 9 7 i/MkhZ o y >{b£fir 5 C t fc «t 9 ®Jig 
£ftS 0 ft rg^S^^LTVNT'bct^t Kn*^gj 
T^£ft5Zi LTf40!l;il4*b: Kndf-iy, /Nny;/<fb£ 
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ir^^-^r-> > by 7/U^-n7-tr^^-dr->, y°u 

jVtt'sWl , iiS^LT^ttiV^,, 7y- 

V^ttiV^Cw. 7y-/U^.yV-*:n/U^-3f->J t LT 
(4, ^^I4*/nd>t> v d-. 7/WdryP, Cm T/V^^i/H 
4t/= h B*^ilf4tl5g^S^ 1 )iV^L3if LTV^ 
tti^Cno 7 y — yU^A'Tft—^jj-df-v' 7^- 

v\ p-^ n □ 7 iV7.)ViVs=.)\>-%-$r~y ^ m--Fc7i 

ftm?bilZ>„ 1%. r^:Mj tLTi4, -7^->-)A/N7 
>f K (0IJ, -7^->^A7'p5 b\ v^->^?n!J 

ffiffl*(4, (VI* )l*/Pfc#U&lfc^L#&3*/K 

fls-ty *A(nih a»-ft«i(i)4ir*«#tfb*t*. «jp 

^Jcoffiffl4i4, ^#J(VI')1^/K^L^0. 1&^L#J5 
ff* t< (4*^)0. lftV^L^^e/WTffci. *H^I4 

Ri^fc/pffitt^^^fflv^-cffpo^^rfij-efc-So ^» 

feS„ KJ^?a^{4ii#^-100/ c C^L^150 c C, $T*L< 
t4^-80^V>L^100 < CT'fe-5„ 

[0 10 0] #P>tlfc7/W3-/Wft:f4j2>S^JE£;i:, Ti/ 
/MbK*lcWr. ft-&*(X') Zi4t Kodr^S 

#4TR/£$-ti:So IS rr^WbSlj irLT(4, Mi 
I4\ WJCi-SA^^ifcSfctt-troSlEttll** («x. 

S„ 'fb^(x')i-e/Kc*)-L7^/Hb^J^^i^v^U^5 

^*^(4SJSt- ; fffitt^jK*fflv^-C : ff b<Dft^mX' 
feSo r<D±5*^i:LTM^ittTi-SPS9#}cpS 
«*.tfai— ^/HH, J^-fbTK*®, 75 K 

tuii, Mii4*Mmsa«, j&xttjffis, *#i7 5 

SJSiaftfiJlft-2o*v^LiB2oo'C, l< h#?jo4^l 
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04 L<i$mio#te^Lm24mfflX'hz. 

[0101] 4fc, ftfcjifcr/ua— /v#»4jKBK:j6 
y K^©^-^f-y/WN7'T ksr, *^y^#^#we>*i io 

&30^/K 0*L<{4ttlftV*L#5jlO*/WHl^5,, ft 
X'fc^o ^11*^**^104^ LttHHflC, 04 L< 20 

fijfc-ioft^U&^ot:-?*)*. ft-S-^d') (SI 3 -, Ytic 
H 2 fc-5W4CH(0H)£, ntto«r*-f] tt, fls-fr*(VIII*) 

t ft-&#j (xr ) t s iM4^ o y WbKH©#£T 

*(4, ft£*(VIII' ) L&0. 5ftl^ U$5^e/K 

04 L< ttttO. 5fcV>U&2 i e/l'-?*>5 0 ftfc, ft-£#3(X 
i' LTfflv^r km** *<nm£-<D®iftm 
(4, fls£*(VIII')1^7 A|C» U$0.5ftV^U$10^ y 
y s> h/K 04 L< t4^1ftV>L#j5 5 y y y hA-T'fc 
3„ S£ T^j t LTi4, «E& Hit**, JMIS**, 3 30 

?ft*H, S£*lfc*rottlt £7y<t;*^i^if^ 
7vv#ft\ ttflsffift, *flSTA'$ = $'A#©/i'>f * 
S^fflv^ixS. i?w^fflS(4^ti(viii')i*/Kc 
#Ufolft^U^e-/K 04 L< f4^lft^U$3^/PT- 
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(4, fc^(VIII')l*/W£#Lifil:fcV*Lf&5*/K 04 

4»«E«rfflv^-ctf 5©**W-C*>a. roi^Mi 
L T (4HJS ^iltf 1" 5 PI 5 W ffi j£ $ ft ft v * AK m x. 14* 

was***, ^mmm, ^^yyitm^mmitatz 

U<J48fl#fH3, 04 L < tt$J15#ftV> U^24B#rat?fc5o 
»SfS£f4il^-20ft^U*J150t\ 04 L< t4$)0ft 
^L^Jl00°C-Cfc^ o 

[0 10 2] fb-&*(I") YliCU-Sr, nt40£* 

1") (4, flj'&WmiDifk'frWOtlDtSrlttfk*^* 

&m (xir ) ©Mffl*(4 > ft-^^j (vnr ) i^mcm Lmo. 5 

ft^USj5^K 04 L< f4#$0. 5ftV>L4*J3*/P-Cfc 

5o i&ft*** y /n^^ffl*f4ft^(vnr ) 

LffiO. 5ft ^ Life^/K 04 L < (4^0. 5ft^ U^yP 
T*feS„ ft*s % Sft*7.*yyv^gitLTffll^^t 

#U*J0.5ftV>UQ20 5 y y y 04L<(4^1ft^ 

ukuos y y y v>v~<*bz> 0 *Rfc\$&.mic^mi>iitem 
{4sjs^itff-r 5 ps •) #(cps£ $ tift v ^ , m 7L am t 

Tkmm, n y 4 fc (4 m b<DWL-&®^ 
#0*U\, SJSB#r B Ti4ii^l0^ft^L^48B#P H ^ 0 
4 L< «0»15»ft^Ltt24l*IBT*>*. R^?a^(4iit 
^)-20ftV^L^]150 t C, 04 L< (4^0ft^ L^lOOtT-fe 
5,ft^%(I') CSCf, Yf4CH2*>6W4CH(0H)£, n(40 

(4, fb-fr«(viii , )fc'fk'&ft(xi , )^e>fls-&* 

(I* ) «r*HH-5 t # t mm\z LT, ft-fr* (X' ) t {fc^lfc 

(xr)a»6t»Jt*ix*. 

[0 10 3] ft^(I')(4S^2(C^LfcX@(Cj;o 
Ift6 2] 
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Oir) R 17 - 




(X1X1 

[0 10 4] 'fk^(XIV') halfi/NnyvSr^; 

1") fi^-g-ft (XI 1 1' )iAoy v-fbfS^ t £RlS $ * 5 
-> W 5 K*0W 5 KH, n n a h 
ffr&*(XIII' ) 1*/KCM U&lft 

i*IBttiiflfiRl05Wcv^ »4 L < (4^15#& 

UJB24«FWC *>5. SJ£taSttii*ft-204v^ L$J150 
°C« £?*L<ti*W^U^100 c CT'fc5 <) fk^ft(XIV') 
*»bfl2^WCXVII' ) *-C©lgf±» SJtSS l 

r ) a» bfls*» (vr ) ^Mii-t-^^fei-* tTfrfefts. 
ffc£*9 (xix' mfc^fcttvinifls-g-fc (xvin') K 40 

ig$ti5„ it-g-tKxvin' ) (D&Rimix <k&*scmv ) i 

^/M£#U6l&^U*J3*/K L< fiJISlfc^Uft 

i.5*/w-c**>5„ IS rj^MlSj tLtn #>Jx.ff/M3y 
SlSSrWLTV>-rt>«fc^Ct-io ry — A-*/u#~yw;j-dr 50 



pi (y = CHz, n = o) 

^ (0»J. 3L=f-JVWf , Ci-e + (#K 

X£r 1 &^L3ffi^LTl^Tt><fc^C<>-i. T])—/V^.;V 
(4, 7i=/W/l'*=/l't : if'7, r =(-D7s=./W/l/ 

it. {^^(xviDi^e/KcML^i^^U^^, 
L < fi^i&t^ l«Sj2^wt?*>S. *RJtSl±@irS^«t ■) 8s 
in#J£ffl^T*>J;v\ S£ r^p^jj iLTil, Jfiffrt!) 
<7A(nih 3^UH(i)4ifa**rt'b*iS. "3fWJ©<£ 
fflSfi, <k-&*(xvn')i*yHi#Ltto. lfci^U&s*- 

5fc*«t£ LTttRiSasitfTi-SIS9«fcliRSS*t/j:v^ 

/<£^U<J48BfP^ iff* L< fi^30#ft^US24B#PflT*$> 

s 0 Rj©taaiia»*5-ioo<cv^L»i5o'c, »$l<(4 

^(-80/«C^L^100 £ C-efe5„ fls£*5(I') Oft'K Y(4CH 2 
nliOSr^-f") (4, fb&«J(VIII , )£flS-fr*(XI , )!&»& 
(I' ) Srl^S t # t P«t Lt, (XIX' ) 

[0 10 5] fc£*j(I')M:RJS5S;3lC*LfcIg£«fco 
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[0106] {fc&*(mi')ttffc"fr*(vr)Mb'&»(x 
x') Kt, r 19 tt*ftSfcWLTvvrfcJ:i\Rfls*** 

##Hb*** (0»h Cm TA-*^ (Wtlf. *?vK ^ 

sec-^fvK tert-^fvK ^Vf/K ^=*-vvU& 

if) , •>'?ti7/W (Mill i/^n/ntX 

ix^ D^f/K n^y^/K v-^ n^df-v'/V-ft 30 

if') „ Ce-M 7!)— A (j?ijx.(i, 7i=;K 1-^7 

A, 2-i-y^-/K t'7i = U/K 2-7^* y Aft 

if) , Ct-16 77^ (#Rfi\ ^Vv'/K 

/M^/ufti:*) t£}£) ttZ&m-f btl5„ ^ rg$S£ 

0iJx.tf^ny>^ (R H*. s^m 

ti¥) , ^oy^b^jxTi/^TtJ: K.-. T/i^uftif 
as#»fb*t5. fk-e-«(xx , )©ffiffl*ii, ^^(vi')i 

7si>*;\,&mm. rv-^mm, &m7 
<ot^nx'hh a zvxotemt&t LxitR&tfimfr-t 

H gift if<75^iS* fctt wix b ro&frftttfe if jJSff * L 
v>. £JS^tefflm30#ft^U^48flm KKli 

*^Lifil50 < C, »*L<tt^-80^^L^100 o C-t'fc 50 



5 0 fb^*(xxii , )tt'fb^»(vr) Mb-a^(xxi') K 

TRJC$-frSrirt«t9«itSix5. {b^(XXl')*5j; 
lfiEI&<Ottffi*tt, Zti^tiAt&m (VI' ) U& 
1&V>L#J5^E-/K $f*L< fij^l^VL^2*/WT*fc5o 

l/\ SJES^ra«ii^30^/£V^L^48^ra> #£L<f2 

U<J200°C, L< H^0/£V>L^150'CT-foS o 
[0 10 7] {k^(XXIII')(i^tl(XXII')Sr3l7C-r 
Sri:(CJ;i9Mit$ix5o ilTcicftffl £ix-5S7E#J £ L 

ft-&«*7>Th7tKc77«, #7^ 

7 {;<-3-m7t) %&mf btv5. ilTc^Jco^fflfifi, 
mi**?^ &JMc*{bfc«> &JR**«Hb£*!Si 
^^(xxiDi^e/Kc^LT-tttm^i^^ 

3§> 7/v*fr#7>miztclti?-!$y fb-c^Kx 
XII')l^/M^LT^lfr^U*nO^-/K L<{ijj$l 
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ttl4l^t«J20a*. if* L< fittl*V^t»5S*-Cife 
*flST/W5 = ^A, Jt^^^(IV), ^kl-f(II), £ 

stfEv^fta. /^^aoflEfflittte-a^cxxii' ) i* 

^/i^fei. zk*j^RJS(;:J;oTt>it7c£ft, 

*«©ftJB*iifc£*(xxir ) km lt^)5^v> u&iooo 

S*% ff*L<li#5jlO*V^LjW300fiS%-efe5 8 * 
£ft#v\i\ 0iJ;Ui7/u=»-/Mg, i-f^g, 

< fi^i^^v^L^5on#KT*fc5„ Kjt&«aettii*jie- 

20frl^U<Jl20°C > jf* L< (±*tl0^^L^80 o Ct?fc6„ 

U$ioofu±-efc5„ 

[0108] fc&m(m\')ttwt»>&^iti&m&m^x 

TSiiiSftS. iUP*»»^{4, HRteiffifc, SMI* if 

*JJ:U t lfiXoffiffll:f±ft'&»(xxlll , )i*/Mc*tUTiKj 
0.5fcl>USjl(HeA\ iff* L< fi^j0.5^V^L^J5^/WT- 

B^fiSt^lOftft^ L*)48l$m, if* L < f±&J15#ft 

°c, &*L<(i^o^v^L^ioo°c-efc5o <k-a-#j(xxv') 

14, (HofmanrOScji, v"3. 5 y h (Schmidt)tete 
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fflSte, ^«j(XXIV')l*/HC*rL*S)l3fcV^UJKl3*/K 
j£CT:&g<7>#ftTtTfrft5 0 T^Sj tLTf4^3 

«fc btttKlS^ittTl-5lfi*)'l*lilB3£*ixft 

aUtttlO^ftV^ LJfo48Bf ftl »* L < tt#J15#fc^ Ufi 
24B#ffiT'fe5 ( , R^?aSl4ii^-20^^L^200°C, if 
* L< (4ii§0&^U$150 <> CT*fc.5, J 
[0109] f&<7)£Jfc©£# £ LTI4, &4JK3U!Mt^ 
«M20 '<H#fl:¥£» , 304, 477~479MfB«©^)£ 

r ) mt&m (xxv > fciijq*$w*-r a r. t tc «t 13 sat $ 

mo. 5/£V'L^)10 ; e/W, if* L < (1^0. 5^^ L^I5^/U 

■e*)5. ^K^tRitic^mm^m^^xn 0 

V\ KJSB#PBl(ia^lO^^^Ut)48l!fra, if*L<(4 
ttl5^4V^L«24l*IW-C*)S. K*Saill±ii#»-204 
V^L^200°C, if* L< (4^07 t t e^L^150°Cffc5 <> 

[0110] (xxviii* (xxvi*) fcfb-S-* 

(XXVID ViiS^S^r^LT^Tt *V^t Ko 

v-J fcLTtt, 0>Jxff^ny^, Cm 7/W^/V, Cm 7 
;U3*^i^hDA> b il ft 5 B&S Sr 1 fc<^ L 3 
fit LTV^tt *V^C 6 -io 7y — >V7>;Vfo=./Vjr$r~y 

)VT^=-)Vif^"y \ p-? a V7 3l=.iV* It's ^ 



(56) 
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its {b£tKxxvi')i^/M;:#L^i&^U*j5*/K 

Rfclz^ftitiLtmi&ZRl^Xfr o ©^fUT*fc5 0 -© 
J; 5 4WKi: LTRS*sJtfri-5IR9 #KR£$;ft,ftv> 

ar 5 ymm^m-f khz, mm^x <o m^btiswtt 
^j^o^^L^oot:, t< fi*Wj^L^i5o°c-e& 

5. RJS«FWttii^«)5^/«CI/^L*!l48I^WI, #*L<tt 
^10^^^L^24B#WT'&So 

(XXIX') , R ld fcil/R" liR'jO-SSSr^-rSfll 

***J irLTIi, »R*fcttSR:RgMt*** 
(W, C« 7A-3f/t< (0d*.rf, *?7V\ *f^, T'pf 
/P % ^yyctX :/?vK -fyyf;K sec-:/3vK 
tert-^fvK -<>?VK ^SM-ftif) , C 3 ^ v^P 
T/l^^/W (#Jx.f2\ -^n/ctX ->^n;/^/K v- 
^n'O-fvK n-^vvuftif) , Gs-i* 7!i- 
(#Jx.i£, 7i^K 2--?-:7?vK t'7i 

-!)>K 2-7^* yyw&if) , C7-.6 7 7/^/1' WJx 
ll\ ^yv?/K l-^fvMfvl'fti?) ) frif/^ff b 30 
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t±v^c« btiZo {fr&ttttxix') 

©<£ffi*li, 4"b&*(xxV ) i^Mzft UGuftv> 

/K #*L<»i^lfr^L^2^/P-C-fc3 0 #Kj£fiKJ£ 

(c^tt/«e^?:ffl^TtT9©^*-fiJ-efcSo " ©<£? 

ft^&i: LTttRlS!S«itfT-r«l»9»K:|R3eSiiftV^ 

yitrnty^mm, ~bv»m. KSftir©* 

»**&30£fcl^L»48llMlk L< lift 1B#|18 fcl^L 
^24B#rax'feS„ EJ£MgliiI^-20fc^U$150 < C, 
if* L < ttftOftV^ U$100'CT&5. 

[0 1 12] ik&<b(V) [jS-K YiiCH 2 £\ nfiO£^ 
■f] 12, ^«J(XXVIII')S:^ny^b«I^Srffl^T^ 

y>, tt{fc7/w5 = *A<8&!i«|i»f ^ r/N D y> 
fc#J^j ©ttffl*ttft'S*(xxviii , )i*/uK:JtUTiBi 

tt-t-t, %<Dm£<Di£.mm*. ik^maxmim^y 

Afc:ftU<j0.5^L$J20 5 y y v Y>\>. iJ^L<ltm 

tmrnzm^xn 5 ©#£5N-e*>«. c© «t 5 ttmat 



-20^V^L^200°C, mt. L< M:^0&^Lii$150 < CT*fc 

*>)10^^V> U*J24Bf rat-feSo 
[0 1 13] ft-&*(I')fiRJj:S;4I^LfcXgirj;o 

[ft6 4j 




(|-)(n = 0) 



[0 114] ^^(xxx')(iJk-g-fe(i') (St, nfiO 
£ti5ii7C#Ji: LTtt. h y 7fvH-f , 

^©^M**fb^S, *^y^"7AT^5 = !7A, * 
Th7tFD777fff, *7 7'7^f/^^7-f Kig 



ik&®> : m<Dm£. ik&m (r ) t x^e ttm^i 

frvUSuo^K »4 L< {i^ji/i^L^s^e/w, 
^(Dl^/KC^LT^l^^L^lO^e/W, jf* L<itm 

i^^u^5^/w, &mm, Tivti y ±m<nm^in^ti 



(57) 



111 



1 ft ^ L&2Q ^ ft, ft 4 L < fi#)l ft V > L#J5 ^ ftT'fc 

itwffi. ^mtfrtm. =%ik*<?m, =yyit*vm 

%, KL< ttiftlO&V ^L^J300fift%T'*>5 o #RJ£ 

*v>LiRioo^ra, l< i4^i^ra^^u*j5o^rat* 

fc5 0 SJS?aSliii^-20^V^L^120°C, £?*L<f2*20 
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**OJEE^ttii##<)l*V^L#5jl00jJLET?*)5 o 
[0 1 15] flS^ttU') (5^ nttlt^i-] 14, 

#5 (xxx' ) £^1~ 5 r £ tc i 9 £ ft 5 „ iMt; fcteffl 
Stffc#J , {k&m (xxx'H^/Wcatu&i 

ffl 5 © U \ ttttoffiffl ftttft'&ft (xxx' ) i 

>HCJtLil90.05ftlf^LjBl i e/K » 4 L< f±#*j0.05fcl^ 
#itfTl-SI8!>#fclK££ixfcv\S^ WitfT^a-yV' 

S?i^lBttii?ir#!i305Wcv^LjB48«pW, L< (i^lBf 

^150°C, L< (4^0^^L^100 < CT-fc6 o 
[0 1 16] Sf£5t5 
Hfc6 5] 



R"-yS> 

w 
(xxxr) 





pooan 

n , RfeHP*(R ,s ),(haO- 
*fctt 

r 9 r 9 chi»{0)(OR 18 >2 




pooain 

(XXXIII-b) 



(XXXV) 



R«k. 



[0117] {bfrfctxxxmw:, it&m{u')k\k&m 

(III' )*»e>ft**(lV ) S:«ii6i-4 1 1 1 HtRK: lt, 
{^^(xnOHb^xxxi') K*, r' 6 , r" £J;t>* 

v ) (4, ft**(vr ) t{k^(vir ) d^fls-frwrnir ) 

£88*61-5 1 # t BMHc LT\ ^-S-ft (XXXII* ) 
(XXXIII') [SCf, R 18 *3J;t>'hal«±fei:[5)E«Sr^ 



1"] *>6>»Jfi*n4. (XXXIV )« % 



i') tft-a* 



(VII-a' ) 



(VIID Sr! 



(v 



I (XXXII') fcft^* (XXXIII- 



<k-&«j (xxxiv ) (ir ) t ik&m (nr ) 



50 



a') 

So 



ib&to (xxxiv ) 
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*>e>^*(xxxvi')*-c©iei4, Risaioft^a 

V* )i> Wb-fr*(VI' ) Soffit-* CTfir^ttSo 

fl2-fr*(vi')tt. it&®Cn.Mi')&mi&i&<DfttET. * 

75 FHt4, (XXXVI' )l-=e/MC# USlftV^USllO 

04L<l4;mft^U<j5*/Wl^-5 o m rSM* 

frmfbft*, WWaEttaWb-fr* (xxxvi* ) l^ncjst 

Uftlftl^ UfalO^/K 04 L< fti^lft^U^/l'ffl 
<^3. WSf4&JS(c^ttft^£^TtT 5 ©/4 s * 

mxhh. zoxotemmt LxsLfctfrnn-tzm*)® 

i*jfilO£fcV*L*&48ll*M, 04 L< (4^30#ft^U$24 
tmXhZo fi^a«H:a#*r3-20/j:V^ L*f3150 e C, 04 
L< t«W^U<n00°CT?fc6o 



[0118] 4fc, (vr ) (xxxvr ) v> *2o 
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□ ^fyi'7;i'^;n-f/i'ij £LTI4, Wxiiiv^ n 
n ^ ^vM fvl/ic— T/u^i?? d n ^ f ^-/fyUi-T 

it, fljfr* (XXXVI' )l*/WCftUm&^U$5*A\ 0 

4L< tt^ft^U^/i-fflv^.K risftfe^j tLT 
f4, mfi&fc^Xlvh i£<b7Vw5 ~ 5 wi 
Jfiibi-i* (iv)«*s*if P>ti5„ SWttj«ttiifl?{b^*(xxx 

10 VI')l^/WC>tf L$nft^L$J5^K 04L<*4$nft^ 

24it#Mf*>4. s.i^umitm^m-2oti^Lmoo°c, 0 

4 L < Htit$jOftV> UWCT'fcS,, 
[0 119] Rlt^6 
lit 6 6] 



(xxxvur) 



[0120] fcl 



(XXXVff) 

i (xxxix') ii, ib&Voai') tibfr 




(in* ) ^Mb-a-wav ) ^Mig-r 5 1 1 1 ramie lt, 

fb^(XXXVII') Kf, halte/M3^V£*-r) Ht£ 
* (XXXVIII') [5Sf>, R 8 * liRV^SjJjjH^-ol^ 

s. {fc#*(vr)ttfls^(mix , )Srj»j«ofiq9ET, fe 

*</ Mi7 S^/wR'tefll^&T, tSBSi-S - 1 4 0 £1 

j* (id ft ¥<ns<7 v v A^ft ¥&mf btiz, f&m<n®. 

%Wtl±fc&V>) (XXXIX' ) 1*MZ# L$)0. 01 ft ^ L$J0. 5* 
/K 04 L< fiii$0.0lftV>U$0.2*/l'T*fc5„ 

U Kft^tfM&ry^e-^-M^ awt!" ^v&tefo^ 
s„ aanfflofiEffl**!^* (xxxix' ) i*/nc*tu&ift 

<^U$5*/K 04L<f4^1ftv^U1)2 ; E-/WT*fc<5o * 
JxJ£l4FjrMiei9&*£^3<7>^04U\ & r& 
Sj £LTi4, MtMmee. &£H£&& ^f«7?y 

H5„ ^S<73^ffl*i4, flS-S-* (XXXIX' )l*/WC*fL#«Jl 
ft^Ut)5*/P N 04 L< li^lft^LI^/PT-fcSo 



(XXXIX) (W) 

5©*S»* Lt\ =¥ftffi^^ffl*«ft^ (XXXIX' )l* 
/HC*tL^lft^U^^, 04 L< 1411)1 ft^U$2* 
30 /U-C*)S„ *S^f4^(- 7 F?5ttft^l*ffl^T : ?T9<75 

Pl , 9#^c|!S£§^^ftv^^ N «x.tfT^3-/v-?® s ^-t 

tt^iib^ft^lSItt*^* Lv\ R^H#W(4iiS^io 

5>ft^ U^48B#P B ^ 04 L< (4^30^-ft^ UD24B#^T 
fcSo S)S^I4a^0ft^Utll50 o C, jJ*L<tttJKj 
0ft^U<]120 o C-T:-fe5„ 

[0 12 1] 7^*^H^tfflV^MIIRJ6©»#, 
R r^^/wflB^Jj i LTf4^x(4*ii^ft:-<^/-f 
40 /u, 2,2' -ry'vxM y7*3-v~hVfr)m*m?bti 
Z>, 7"yU^mhn<D^.mm^, it'a^k (XXXIX' ) i^e/u 
tc^L^o.oift^Li^ji^e/K 04 1< \tmo. 01ft V>L 
0. l*7WT'fc^„ *S^"C'(47> ; */w^^fflV^ix 

5 0 ^ r7 5?*/HM»j tit, Willi, wyy^ 

K!J^ {VV /^i/Dfr) >7>, fcMikV V7*^fr 
(XXXIX' ) I^MZM L^llftV^ L^lOO^e/K 04 L < (4 

ffl^5©^04uv\ ig m&i tLxit, tem&m 
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{b^(XXXIX')l^tcML^l^V>L^)5^, $J* L 

t'/HI, &ft**H, 7;KI, ^h* 
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S^raiiii^io^/«ev>u1)48^, L< tt»30 

OO'C, L< f4Jl&0*V^Lftl50 , C-Cfo5 o 
[0122] KjSS; 7 
[ft 6 7 J 





(xuin 



[o 



12 3] ft£i 



(XLIV) (XXXVt-a') 

)(xlii')(4, ft-s-ttdi*) tte&mix 
u')frbfc£®av')zm&-tzk$ tmmicLx, it 20 

^(XL')ijb^(XLI') R 19 *5«ttWtt±8Ei: 

REUS:*-*-] d»e>«Ji*ix5. ft-&»(XLiii')Bu ft 
£#KXLii')£ig*ro#£T, H*t5iiKJ:9»e 
0E r^Sj tlttt, «M«fia4if*Si|ilfb*i 
5. ft£$3(XLII')l*/MC#U$lft 
I^U&HHEvK ^*L<«^)l^V''L^)5*/U-eS5 5o * 

V^L^150°C, Jf*L<«^)0^^LiK)120 t CT*fc2. o ft 
(XLIV ) (4, ft 3^ (XLIII' ) £ffl©#£Tfl&&St& 

ft 5 r. kicxvmmztiZo mommmmt^am 



(VKtf 



^12B#WT'fc5„ K/ftSSfiil^lOO&l^ U*)300°C, 

04 L < iirftioofr^ U$250°c-c$>3 o 

[0124] ft£ift (XXXVI-a* ) fi, it^m (XLIV ) 

Mj&«{£ffl4tift£-ife(XL.iV' ) LT#lJ5ftV^ U61000 
»*L<tt*«J10*V^L#5l300S*%-efe5. *S 

7? K», 5T«WH*©««*fcf4**ifeoa^* 

l < ttiK 1 b#m <e v ^ tmomm x°hz>„ Rjfcumtmn 

$J-20ftl^US)120 c C, »4 L< tt^OftV^ UWCTfc 
5. 7K^Wffi^fiia^l^^U*)100^JEE-Cfe5, it& 

m (vi-a' ) is, it-km (xxxvr ) t^\t&m (vr > *siig-r 

■So 

[0 12 5] 

lite 8] 
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<viin 



[0 12 6] fl2^*(XLV)tt, \t-km{V)frbit%m{l 

xx' ) z<mttz> t # i pi«{- it, (vr ) d»e,«i 

£ HS***"*-] ttflS-&*(XLV)Sr/Noy^ftL % 

ft***y/HH, 3l*^»>>. E&fcy^ iJMty 

S, fc^(XLV')l^/WC;ftLT^nyy{t#J£^o. lfc 
i^UStfO-t/K L< fiii^o.2/£^L^)io^-/wfflV'' 
5. *RJtStt0fSl-J:«JlfiS«)#ftTfi 1 *5ix5 o ^ rig 

©#W*l"e*>3. LTttSJ£^3ifT+ 

(XVIIIaf) • 



*3„ RJSfflSWStttt-lOfcl^UJWC, #$L.<fitt 

-iofr^u$i2o°c-efc5„ i^<, 

7-0, h y-o- h y A-** h!J7''f;V*^7 

>4 if *s*jf btiZo ymmt&m (xlv ) i 

^1.5^/WBV^o *RJ6«tifc»l||E*fcflKJSt^fStt 
20 fcjglltfcfljv^-cfr 5©«***!|-e*)*. 

LTKJfc#iilT I" -5 PI 9 4#CRJ£ £ *i4 v < # , 0ij Hf a- 

-y-tvm. mt^mm. ^oyyftiwt***. ~hy 

J&^Sf^-20ftV>U$200 < C, L< l4*j0fcV>L#lU 
50t;T*fc^„ S*Sl*|IIIttjS#»5^ftV>Ltt48«Fmi, » 
SL< ii»10^^^L^)24BtWT'fc5„ ffr^MfrCVIII') 

n, fc£*> (vr ) i ^-a-^ (vir ) a» bik&vo (vnr ) 

ig-tS t#ir^l«(CLT, fl^toCXLVI') t{b^(XLVI 
30 [0127] ft&m (VIII* ) ttKJtS; 9 fc* L/ilSlC 

Hfc 6 9] 





[0128] te£$Kxxxv')a>Mfc^(vni')£T*roi itio^i(ii')^^ft^(vi')^lilt5*fel:i| 



(61) 
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[0129] KJfcit 1 0 



* * [it 7 0] 




( ^ 



(vnnpc»s> 




[0 13 0] ftrfMfe(VI-c*) haUi^nyvtr* 
-f] (4> ^»(XIII')a^ft^»(XIV')Sr«l3gi-Si 
(vi-b')d>&«JtS*i5. 



l(VI') tft a 



& ScOfJffliii, fc-g-^ (VIII-a' ) l^MCft Lfolte^L 
Ttt, N.N.N' ,N' -fh7^f/Hfl/y^7?y/ii' 



S4fe(VIII-a*)tt, ^ft(VI') 



«j(VIII-a')H, ffrf 

(VlH')Sr«fii-«i:ti:BI«K:L-C, CVI-c' ) i: 20 **rffe*t4. mmMmmWk&mmu-a )i*/w 

RjtS«fW«ta*30^iteV^L48I^IB, L < HH$IBfc 
l> L24R#R|"T»S>3. KJCitSfifflftift-lOO/j:^ UftlOO 
°C „ » * L < ttm-80 it V * UWC -C 6 D 
[0131] s^s; 1 1 
[flS7 1] 



t (VII-a' ) (VIII' ) t £ £ 

^llCLt, fb£*(VI-c')fcfls£*(VII-a') [5S#\ R 



III') «3\ XttBEjftJS^Sr^i-) l4{b^»(VIII-a') 
(VIII-a'Jl^/'WCML^l^V^L^O^/K t< (4 



30 




[0 13 2] ft-£*(LII')Hu flS«&*(VI') htt&m<L 
*fU>J0.5ft^U520 5 y y y h/K &*L<I«^ 

U&ios y y h/v-x-feSc R r^j t ltb:, #lx. 

*fc*>IB, &JS7 5 KS. AJRT^3*'>MIWf3J«*tf 
lftV^UKllO^/U, $J£ L< (4^)0.5^V^L^)5^/WT*fe 



5 „ ttSffi j?Ht S: ffl v ^ r fx 5 © *ff] 

^b**s, 75 kib, ^nyvfbUHb*ltil, 
»tt*fcttwnf>©»fr»ttMfis#SL^, Strati 

" L«6l$ra-e*)5 0 S*lt«ttii#|&-204V^L#&200 
°C, $f* L< fi*&0fcV*LJlSl50 < C-C*>5. 
[0 13 3] fl5-§-«j(XXVI-a*)fi, flS-&to(LII' ) &Stg 



ft^< 
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& £***tWb'&1MR©»£\ ft£f5(Lii')i^/Wc 
ttttlfc^LI&53*"CS>S. *R*"Ctt9fat J: 9^ 

(iv), *fti-rai), *Mts*i&. H*ft**», HUft 

ffl*iift^(LII')l^/K->FtLT^l^V^L^10^/W N 
«F4L<ii^i^^L^5- ; e/v--T:-fc5o Sfc, **»J0R 

«, ®?ft6&(IV), 7^-~;y^vK 

#LTJft5fr^U<n000m*%, &$. LKttmott^Lm 
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1x5. **jRoffiffll:li» ft^KLn')l*/HC*tLT 
-tttm^lJfcV^L^IlO^/K L< lif&lfcl^Ul&5 

Pal 4 V * U\J50H#Pb1 X°foZ>o KJfci&fi fiffl#$J-20ft V > L 
lxI120 o C, ff*L<tt#5|0/jCV 1 'Li|ft80 , C-CS>5. **8SflO 
**OJE*ttii«ttl<e^Lttl00ft 



* 



[0 13 4] ft£*(I-a) Kt, c' 

Rfc&l 2 
[ft 7 2] 



m*R' , R fcit/R 

(iRj^S: l 2 ic^ 




(Ull) 



— 'p*(R ,8 )»(hai)- 

R* 




a 

lb 



P(0)(OR% 



(UV) 



R» 

(DP) 



R'-CONHa (Ml*) 




R'-CH 
(XT) 




b I c» 



[0 13 5] ft£*(Llvm, ft-&^(vr) ift-£^(Vl 

i' ) *»e>^»(viir ) ^Kifi-rs t # t mmc lt, ft 

£-*j(LIII) fcft-&*CVII') Kt> R 18 *>«ttJ«haltt±ffi 

t^s»^*1-) A»b»ifi$ixS. ft^divm, ft 

(vr ) t fb-g-fe (vn-a' ) (vnr ) srssg-r 

5i£iP«{CLT, ft^(LIII) tft-g-^(VII-a') 40 
Kt, R 19 tt±IBilRl*ll«r*-f] i»&t>«JtSix 

5. ft^av) (5*;*, z«±tet^im«^*-r) 
ft-e-^i (vr ) t ft-s* ax* ) a> e> ft-fr* (x* ) sr»it-t- ^ t 

#<!;|5]«lcUT, ft^(LIII) tft^(IX') Wt, M 
tt±«i:'PI*ll«:*i-) i>fe»3fi*jH5. ft£-*)(l-a) 

i4, ft-fr«j (vnr ) t ft-fr* (xr ) d»f>ft-@* (r ) «rsiaa 



-f 6 £ # t [5tf§lC L T , ft-g-fc (LIV) t ft-^ifel (XI* ) b 

mmztiz, ft-&*(i-a)n, ft**(viir)tft-6*(x 

II')*»e>ft^«(r)*»St1-4i:#i:lR]*fcLT, ft-& 
% (LIV) t ft-&» (XII' ) *» h t> 8t£$*lS. ft-S-tt (I-a) 

ii, ft^-* (x' ) t it&m (xr ) p>ft-&» (r ) zmm-t 
ztzt mmc lt , ft^ av) t ft^« (xr ) a»e> t 

[oi36] ft-frftd-a) c'mit±mtmMM 

5 0 

5^1 3 
[ft 7 3] 
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(63) 
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R 8 




R 3 * 
(Will) 



ha) 




r'-CN 

pen 



D * 




(LVI) 



(LV1I) 



[I t»J c« 



<>-«> 



[0137] it&H 

(xvnr )a»e>ft^ 
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Rtei&2 4 
[ft84] 





(Ull-B) (R 20 * H) 



lb" 



(LXXXIII) (R 20 * H) 



1. «» 

2. R'CO-V (XXVU-a 1 ) 

3. BUM 



R 1 




R"' 

(LXXXIV> (R* 0 * H) 



(lxxih 



P<OR ,8 >„ 
(UOOQ 





[0 16 3] 



(Wi) (R 26 * H) 

j (lxxxiii) mt^m (vr ) a> Mb 



(LXXVII* ) SrRjfrf 5 t # t LXfc&W) (LUI-a) 

d»e>*!ig$n5. ^4fc(LXXXiv)tt^* (lxxvii') t 

ffrg* (XXVII-a ) frh\Y&m (LXXVI II* ) £»T 5 & # 
* R]*lt LTflS-&* (LXXXIII) 



ft-fr*(LXXXV) 



(XXVII-a )^6> 
R' 9 (i±1EilwiE8 
(lxxvi ID bfc&Vo(mu')frbfc& 

#l(LXXIX' ) £§iig-f 5 t # t LTft^tKLXXXIV) 



Mfc£tl(LXXII')^b$«t£ft5o 



r^(i-h) 



(lxxix' ) i: jt;-£-#j (lxxx' ) 



30 



J(l-a 



x axxxv) t \t%m (lxxx' ) t-h mt £ ft s . 

[0 16 4] fb^(Ia-a) Kf, c*' SfiR 2 ' , R 22 & 

5ic7ikLtzx.mc&vxm&&tiZo 

RlfclK. 2 5 
Ut8 5] 
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it&m (Ilia) Xift&ta (Ha) Sr ^ v"7 A 5 V 

^'>^^fc5V^ii6S©ffifflJltt, <b#^l(IIa)l*^ 20 
[cftUftlft^U^e/K if*L< ttftlftV^L^*^ 

5 K, i-^yu 5 /ut°^< y v'y, 4-tf;/i' 5 /weA'Zfr 

5 ^HtlJrofffliB, ffrfr* (Ha) 1^;WC» Uftlft 
L^lO^e/K if* L< lijS$l#^L^5*/U-e&5 0 *K 

i^O#/je^ U&48B#ra, if* L < fi#U30#fcl^ L^24B# 

W-efcs. S£?sSfiffi^-iooft^u<n5o°c, if* 

L< (4^-80^^ L^100°CT-fc5„ 
[0 16 5] fc-g-fcKVa) fl, ft£-*KHIa) Hk£-$>(IV 
a) (5$<P, R 42 lil*Hk**S, halHyNPyy £ 

tsfstc i t> &&<Dft&TX'R!fc£^z> z tic mm. 

<**i$. tt r&fbicSiSj t lti±, «itf, §t#c*fc 
ttJR^ft**S (09, c« T/w^/w (#!|;Ui\ 

^VW, sec-y'fvK tert-T'fvK ^^fvK ^^rv'/U 40 
ft if) , C 3 -6 v-^nT/W^/V- (0iJx.fi, ^D/of 

/W N ->^D7"^/U, V^D^i^/K v'^PAjf->/l'i 

t*) , Ce-M 7])—^ (#JxJ2\ 

/K 2-t7f/K fc'7i-U/K 2-T^^.y/W^t*) ft 

if) teiwmfblx&o fb^(iva)wftffl*(i, {k-a- 

$3(lIIa)l^/Mc#UftlftV>U§5^/K if* L< ftjftl 



bilZo &S<7X£ffl*(i, {fc£4fe(IIIa)l*/WC#U&l 
fti^U$5^/K if* L< {i^i^^L^^e/L-T'feSo 

»«ft^#4 LV\ atl*IWHtai|f#lJ30^4V^LJB48 
B#W, #4L<tt*5jll^ra4v^LiKj24NPlffl-C*)5 B SiS 
?£Sf2iI£^100ft^U*)200°C, if* L< {3#J-80ftV> 
L^150°C-Cfe5 o 

[0 16 6] fl;£-&(Ia-a)tt, ffc&fc (Va) t fc&m (VI 
a)i£l£#£TK^$*3r<tfc±^ig£ti3o fc^ 
m (Via) <£H£ffl*li, ffc-g-fc (Va) \^cMZ.n LmO. 5ftV * 
U&5*/K if*L<li^0.5&^U<J2^T-ifc3o B£ 

r»J t LT(4, flEflt ttfc**. 1Mb**. 3-7ft 7 X 

fflv^ ibtiS, ^o«6ffll:iifk-g-t) (Va) l^/ufcat U$l ft 
l^U&5*A', if*L<f4^lftV^L^3*;UT-fc5c * 

^rafiil#*bl0^ftv^ U^)48B#ra, if* L < I4^155>ft 
V % L^24B# ffl X' h h o R «il »tt-20 ft ^ L *^ 1 50 

r, if*L< (i^oft^u^ioorTfeSo 

[0 16 7] ^«(Ia')f4RJESS:2 6|C^LfcXSt 

R/S5&2 6 
Mb 8 6] 
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f R 2 * 



(Via) 



(XIIW) 



fls£*S(IXa')H:, fr&fc (Vila* ) £ffc§* (Villa') K 
1\ t Joit/R 44 ii. R 27 ©-WS:»«1-5, fim*£ 
*TLTV^-Ct)J:v^b***-e, R 27 tHflSot©^ 30 

iff>*k tfcBfSfcJ: 

LTii, «itft Kn*«>\ /M3y>jg^ (FJxf±\ 7 
y*. H»> 3^*^) . ^n^WkSttTV^T 

U^Ch T/V5:>\<7,/\<*=.;VJr*i/ (0ijx.fi, * 9 V 

tLTfl, ^!lx.fiC« TA^/l- (0K *?7K 40 
a^/l^) , Cn (01 ^ h=*rv\ 

4?) 48^15= hn75>biIf#ft5g&S£l#V^L3flIW 
LT^Tt> .fcl^Ce-io ry-zw;]/*-;^;/ (01 

m) Qtfmfbtl. IWJirLta, 

zyX/pjfc^/l/^^qWflttf ^^(VHIa' ) 

^»(VIIa')l^UK:*rLj|fi)l*V^L»5* 



fc^(Vna')l*,M;:#U$lfr^L^5*/K #S L < 

mzm^xftiotffmvbz. zoxotmrnt lx 

ttRJStfiflfT -T 5 IS 9 Pi£ * titt ^"iK 0>J z. t£ 7 
Wk/£Hk**IB* =■ h il/HBI, ^ h >I> */w*3->K 

°C, 0* L < (4^0/^V^ L^lOCC-Cfe^), 

[0 16 8] HWBRffi^A., ItmRJfc 

(Synthesis) , 1981^, 1~27H) r t 4>T*t 

4„ Rlxftl*, ^%(VIIa' J^k-g^ (Villa' )f>, 
(MX'hZit&mtZ, 7^*sl3>\>i£**sy- hM (01 

HI (01 M7i=/v*^7^y v hyy^^^y^ 
©#&TRJE£:£tf5. {k^ (Villa' W#0H 



(74) 

145 

U *&l4v*Ufi5*A', 0* L<li^l&^>Uft2 ; e/^-e 
WURSSfifcv^, 0iJx.ii^-7vMlg, &{fc**3I, 

as»*u\ s*6i*miH:a*jft5^ftv^Lj|fii48B*M, » 
So io 

[0 16 9] ft#*(Xa')f4, fls£-»(IXa')«r*9^-2 

fttttt& LTf4 x llftTA?-?^ HHft*-7^» 

tfA^f X&<Dm&, ii^b^(IXa' ) l^MCMLmo. 1 
ftv* Ljj$20*-A\ #S L < J4^o. lft^ U^E-A-T'fc 
5o RJSBfWi4ii^30^^^L^24B#ra, »*L<(4 

JHSJ3001C, ff* L< (4»150&^ u<j250T:-efe;5o 

[0 17 0] ftl^(XIa'){4ft-^(Xa')£yn h> 
Its /wr*S£fcfi3?*#aET\ Hati-5wi:irj;ij 
®}it-r?>r t^X't^o FVii LTtt. 0!Jx.fitt 30 

k, lift**®?, mwm<Dimm**fi*x/\'*ywt* 

<Dx;u*y&m\ M xWtMb LXti9iZ.t3M.1tTA' 
5 — ^-k, HibT/u5 = ^A, tgft^XlVh Jt^-f 
-f(iv), ififlsffift, =Jfi{k*95S, E#Mfc***, £7 

ft^KXa')l^/MC#U^lft^U$200^/K »SL< 

(4, ^^(Xa^l^/KC^-L^l^^U^^e/W, 

^(Xa')l^/MC#U^0.05&V^U<n^/K »SL< 
I4ft0. l4v*L*b0. 5*/WB^S. #KJ£l4K/Sfc;Fffitt 
ftjSttSrffl^Ttf i<Dtf&mX'h5. Z<D£ot£Mmt 

LxRfctmnirzmv mmfezti^^K v\z-if^ 

— tvMSL 7A-=«-A-g, 7? KSB, 

ywb«ft**a, = m/w«, 

JfcfflSf4i§?ifit&-20ftV* L^150°C, #* L< liifcOft^ 50 
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LJfil20'C-Cfc6 o RJSB#rai4i§ttift5#/ji^ U^24B# 
RL L< MtfjlO^fc^ L^5B#WT*fc S = 
[0 17 1] ft-£^(XIIa')f4, fc&m(J\z)frh\t&m 
(Ilia) ^^-TS fc * 1 mmiC LT, ft-g*ttla')*»b 
®B££H5o fc£*&(XIIIa')Hu fls£-*j(IIIa) 
(IVa) frhlY&m (Va) t f t LT , ft 

^(Xlla'Uft^dVa) R <2 Jo4t/hall4±tS 

i: H*!***-*-) ^e>*ijg*il5. ft£-*J<Ia')W\ ft 
(Va) £ f t&m (Via) 7> bft^ (Ia-a) ^Wtf 5 t 
# £ ISHSfc Lt> ft^(XIIIa' ) <t ft^(VIa) *»e>K 

[0 17 2] ±fe#K^SC:Jo^T, RfiHb^tt^nftX 
tLTT57. I: Kn -5 *g\ 

&{Rg£# » A $ ixfc t <o t? fc o T 1 4 < , KJtS^ ^ 

75 /©{fcllSi LT(4, Fi|x.(4**/P 
5 /w* fd(4^rn^tlB^*Sr^ LX V t> 4 V 

^) , ^vyV/K Cm T/W3^rv'-*/W^-/W («i 
i4\ * Y^i/fifr-ft-fr, 3ib^S/*/Hj?=:yHf) x 7 
i^i/W^-dri/^/l-^^/l^^ C7-io 7 7/l' J f^t J f->-*^ 
^"-/lx (0IJx.{4, ^y^/W^v'^A'/j^A-^) , h y 

ti4, ^nyyjsf (^x.i4\ y?m, mm. 3 

i>3jf«f) , Ci-e T/V*jV-i})Vi$~/\> (Mz-t£. T±i- 

ft, g^S^fcl4l^^L3fi@^T"$>5o *yHK*S^' 
^»»Si:LT{4, W^tf-HvP*t,«**«:#L-rv^-C 
t4V^C« TA^^ (0iJ^Lff, ^^W, 7°Dt° 

^) , - hu s c« TAdrA (Wx.fi. 

/W, tert-^^/W^) , C- ,« 7U-/V (Wx.{4\ 7i = 

*/u 5 A, * f^^il^tlg&SSr* LT V 1 4 V^C 
1-6 T)V*iV (#|xJ4\ ^ f/l', 31^, 7*n^ 
y/nf/K -/f/P, tert-7'^/^) , 7i=/l' 1 C 

7-n 77/^* (0yX.fi, ^y^l) , Cm 7/1'^f/l' 

-*A^=A (#|xJ4\ T-t?^, 7Ptt-/H) . 
7i= A-^v'TJ/V'tf^/K C7-11 77/V+/l'i^ , >* 
(0iJx.f4\ ^yisfrir^ri/f) /v-fc^tv^) , x 
h7t Kn^7-/K 7l»7t KD77-/K i/JJ/Uf 

(0ijx.fi, 7^^, jfi*. H*, 3^1) , C« TA 
#A (0!lx.f4\ ^f/K if/K tert-7'^A#) , C 



(75) 
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hi 7y>\<*>v (0tjx.fi, *<y*J/um , c«» ry- 

btl, 1S*S©«CttlJfcV^4ffil8fit?ifo5. *fc, <* 

*!fe#fflv^*L*^, 0'JxliSI, «£. **36, t K5 

17 a (ii) ^-e&a-r s m^tcris a* 
[0173] ^-fti<Dm&izh. zb\z.mm\z&'o* m io 

{*!fgfS, 7~>/Wk®S, 7/^MfcRfc, 7k*»PS 

ff^i:ia*)MI)(A), (I), (I'), (I"), (la)* 
fc(4(Ia' ) r t 5„ wtl b ©RJfcli, 

0ijx.fi, SPf*»ft*aWll4, 15«, 1977^ (APttiJiK) 

&LTt<fc<, Htzi&k LX'&ht%Z>M&ia$, Affile 

< LTftfc*lSfls£*(Ah (I), (I'h (I"), (la)* 

Hi, ff*Siu * h^7 7^-^fcj; 

(A), (I), (I'), (I"), (Ia)*fctt(Ia')*S, 3^7^ 
dfoLU-ixa-T-zU 7^7v- (Efi&ttftt , i>T^ 
7U^-, 3V7t-?-f tLt#ftt5S^lC 
Wt, BFfM(c«t9, iFE<o^«, HrWSklc J: 0**1^*1 
&*m*&zk&T*i<Z, *fc, fls£*(Ah (I), 

(I"), (I"), (Ia)4fctt(Ia')*S7-fe5(*:-e*>S#-gf^ 30 
wt3J«T?#». <b£«(Ah (I), (I'), (I"), (la)* 

^*tl5„ £fc, {b£*<Ah (I), (I'), (I"), (la) 
*/cl4(Ia')li, 7KfP»*fctt**fP«)-efeoTt «t 
V\ fc£*(A), (I), (I'), (I"), (Ia)*fcfi(Ia')tt 

m&Ttm wz.t£, 3 h, 14 c, 35 s) «-ca»**irv^T 

[0 17 4]^ft(I) > (I'), (I"), (Ia)*fcfi(I 40 
a')07"B K^-y^fi, ±foskHztotf ZQLmikftTxm 

m^nmmzxzRifcicxyik&ma), (n, a"), 
da) sfcttda* ) \z.wikt*>\^m, -titt>*mmmz. 

1Mb. i§7C, HP7k^»«SrS»tTft^*(I). (I'), 
(I"), (Ia)*fctt(Ia')K»ki-*{l2*-*, WIMSKJ: 
9J0*»«»«r*»tT<t*«(I), (I'), (I"), (la)* 
fctt(Ia')»c*{ki-*ft-&««r^5. ft£*(Ih (I'), 
(I"), (Ia)*fcli(Ia')<D7°n Ky ^£ LTfi, fk£- 



(I'), (I"), (Ia)*fcli(Ia')©7 5 /S^T 

vvWk, 7/P3vWk, *) hWc*ftfc.\*&na (0Jxfi, 50 
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(I'h (I"), (la) *fcfl (la') OT? 
jJS^ =if-/^/Wk, 77- /Wk, ^f/l'7$7*/l' 
*~/Mk, (5-^ f /W-2-t^r 7-1, 3-v?t^ 7 U>4- 
4 M * h^-^*/W^=/Hk, fh7t Kd7 7-^ 

{k, trn y v?y^^/Wk, f^nW/i^^-^^vHk, 

tert-y' ^Mt^ntdt^mm ;{t&*ah (n, 

(I"), (Ia)*fc(i(Ia')(7)t KDdr^>jSTv'/Mk, 7 

/i^/Wk, ^iMb. *?«fb$i'ifcfls£* (0'Jxti, 

flS^fcUh (I*), (I"), (Ia)*fcfi(Ia')Ofc Ko* 
v-S^7-t?^Wk, h-f/Mk, 7°o/^/^/Wk, 

tv^o^yHb, ;Wk, 7^y/Wk, 7 7^/v 

«f) ;fls#fc(lh (I'), d"), (hOSfcttda)©* 
;^+->l^i^f/vft;, 7 5 Kft**ifcft*«i (0'Jx 

tf, (I'), (I"), (Ia)*^fi(Ia')(D*/P 

^"^^S^^f-^^^x/Hk, 7i= /i^^x/Mk, * 
-r/Mk, t°/<D^/W^^-->^ ^/w^^-r/Wk, ^h^ri/ 

/w-fk, (5-^ =?>\<-2-is-* y-i, 3-^^-^- y i/y-H 
/w^^/w^^-r/Wk, 7fyv7? Ffk^nfc-fk-g-t)^) 

oTOd), (I'), (I"), (Ia)*fctt(Ia')i»b« 

JSi-*riis-e#s. *fc, fb^ftd), d'h d"), 

(Ia)*fcfi(Ia')<Z>:7n K9y^tt, J£JH*01 9 9 0 
¥fJ rE^B R p<75||^j ^7^^1+1 6 3-1 9 81 

\z.tm ztix^zxi ti&m&frxfc&m d) , 

(I'h (I"h (Ia)*fc«(Ia')[C^k-r5troT*feoT 
[0 1 7 5] ft^ft(A), (I), (I'), (I"), (Ia)*fc 

A^, ^T«Jfi3li:ro^ tmtt^ott. ^mSftwm, 

mm^tz\m^7^mt<Dm.m^mib^ a mm 

ft y $ j*m&<DT /vjj y ^jRifi. */us/5rA*, 
5/^AK[4St07^* y ±S#B^, *fc(±7/P5 = «7A 

tto^Wbit*. mmMmt<D^(DmwmtLx 
ji, 0ijx.fi h y ^ ^7 ?y« h y ^^7 e y 
fayy, 2,6-/wf-v?y > x^y-zn^y, -y 
i^y-zl-T^y, h y /— /W7 5 ->^n^^r 
-WW7 5 V, v 5 ^^ n^vdr V-/W7 5 N, N' -^yv' 

^©ifji^Jt LTfi, 0iJx.li^®f, Hft7K*K» m 

Wfrii&tfiJirL-Cfi, 0>J ffitt. h!J7^tn 

im. 7-^/^, v-a^s, s^ge, -?w 

V^, ^niy^, 3/n^^ n Uyil, y.^^^/P*;y 
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***«fb*i, 8H£7$/$iwMw&iifttF!)i: LTfl, 
tLTIl, -fb^(I), (I'), (I"), (Ia)£fctt(Ia*) 

It 7*/Ht 7-7^1, >ya!>», fi^g?, 

^y^, =»'^it ;>< ^V^A-^yge, p-h;vx io 

[0 17 6] *«lfl(0^*CA),' (I), (I'), (I"), 
(la), (Ia')*fctt-tO* Mfc£*(I), (I'), (I"), 
(la), (Ia')oyn Kv y^fc£tri (WT, 

&vz>m\m?kfcte£mids<Dj'm • f&*#j4stt lt/b 

t>«fcv\, fcLTtt, #JxJl, £g#l «*# 

SI (-r^na^-feypfc^tr) , 3g*£#J, SBifiSk ft 
ffl, fLSJ, ffiWSJ, KASk 

#, £IS#k xr^-^J, KttffftL ffiWak *£#k 

&ft£?) i-^oTPM$tlS„ **W©«*UC*JV^T» 30 

Ht$!!3J:£»£ttLT0.01ft^Ll00S*%, »4 
L< 110. lftl^L50g:fc%, £6>i£0*L< H0.5ftV>L2 
0fi»£g£-(?&5 o Aftftlcfi, fl@U«>ttit£M:, 

(Stl^k fe£#J, JMWWfclXttt-WB 

ft^&Tii&i LfciL ^#Jft£'£;(J0x., JE«6^S!1- 
E^p p n£*<7>**, *fcttJBtf&Sk 

#k l< tt*©Ki>©jia4aaip*itjp*.-c*&. 
life bfrc&m LfcWttt*©* * , t> l < (ijga ft as 

©Wfiifctt, *tt$ffla>»&tt&Ji 

f4»#tt*»Jfc£fc*», IBfl<b L< ll?kftLT-£* 
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^ApSJ SraSIBftii- 5 1 1> T # 5 0 ^ ;Jx <b 

s-^sss, sts-msc 

fti?KJ;!)|lft3ri\ ^J^Lil, |^A,ft^(c*tLT, IB 

afcu^ra^ (*mw<Dik$m ic^»LTji^o..oi 

ft^LlOOmg/kg, $f4L<ll0.01ftV^L50rag/kg, 4*9 
L< (10. 05ftV^Ll0mg/kg^lBl*fcil2[l](C^fi|L 

[0 17 7] )j3±tf(I* ' ) 

A) II * ^ * v? 3i ^ x 9 - if 4PlS{tffl t * L . A>oftt 

saimMs mmm. uii^ 

-ttAUE, #ft«) ..Dtoffi, -L^S*, KjUE^, W 
•7ixf7- tfPfl*SJt LTffll^r t^T*t-5 0 t 9 

«, «t^*JJ:^ftPS!^fti:*(D^ia-f&« 
#1, *^*^i^f7- tf4Pl§^Ji: Utfflv^ii* 

fc*^*^^^^— if4A^|5a*-r5r^}cj;t), « 

M3ttJMi&&. MSB y -7-7^, tw*<{t- 
• ^^SJt LT, *7*-^7f7- ^4c^iag-r 

ffi, #ft«p!£ CO^-K • ?^f^^Jt LT, 
^X7-1f4D?rPl§i-5wt^«tt9, iffiE, 7hf-tt 

£%mmm, ^m.m%.<D^m • lt*« 
w<vik&ma' -fi&xxftt' ' -td&m^z>zbi>>X'% 
5 0 w©*yaos**tt. K^B 
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Eg, »4M4i?fcJ:9J*45#, W*.ff, slAIfic 

LTiI?£0.0l4^U00mg/kg, U £ L < 140. 014V L50 
mg/kg, J; 9#f$ L< 140. 054V LlOmg/kg£l B l£fcf4 

[0178] *mw<Dit&m*%-Mb LxmrnLxtm 

?&«3J) (KT, irtfrffl (#»J0r 

• fe^Jt LTf4, ^xl4VnxT-^"Pl«^J 
(#lx.{4\ (saquinavir) , ]) h-^t'/W (ri 

tonavir) , -f > 'y-f\f)V (indinavir) , ^-fVy^-f\f 
/V- (nelfinavir) , T y7" U"?" fc'VW (araprenavir) , n 
t°-Mf/P (lopinavir) , ^E-if-^t'VW (mozenavir) , T 
^-y-'^-fVU (atazanavir) , =}-fy-i"€)V (tipranavi 
r) , y*-*Tl/-f\s-r\fl\' (fosaraprenavir) , JE-214 
7, TMC-114, TMC-126, DPC-681, DPC-6844 if) , 
W&fe^&mSMn («X.tf, v> b'Zf-yy (zidovudin 
e) , t J#Ji/*s (didanosine) , *Fi\> , s9 1*> (zalci 20 
tabine) , 7?^> (lamivudine) , 7^9^91/ (st 
avudine) , 7/^# IfA- (avacavir) , y- J V it\£f\s 
i/Vy°'o$r*S)\' y-?V—.y (tenofovir disoproxil f 
uraarate) , iy MJ v'^t'y (emtricitabine) , ~7*s 
K^ytVU (amdoxovir) , *^77^h* (phosphazid 
e) , Tay'i/y (alovudine) , DPC-817, ACH-12644 
3, GS-7340, (-)dOTC, beta-L-5-Fddc4 if) , 
^mmmmmm (tT'Rfi, *\?yt°> (nevirapin 
e) , TyV/Vity (delavirdine) , x77f^ 
(efavirenz) , ijy°y\f'])y (capravirine) , ^ 5 £" 30 
V y (eraivirine) , DPC-083, DPC-961, DPC-963, TMC- 
120, TMC-125, MIV-150, *7/D KA (calanolide-A) 
4 if) , ^yby-PfiS#J (^)XLfi, T-20, T-1249, FP 
-21399, PRO-542, PRO-2000, KD-2474if) , CCR5jSfr[ 
#J (#JxJ4\ W L ';^f;H-[4[[[2-(4-^f;l'7i= ' 
/I/) -6, 1-9' t K n -5H— < y '/ ->7D^7"f >-8— f ^] 77 
/Ut$=.;\s]T x. yl^y-^lf h7t Kn-2H-t°7>-4- 
T$ = >7^ i?ny K, SCH-C, SCH-D, UK-427,857, PRO 

1404 if) , CXCR4tSt/l£lJ (#lx.l4\ AMD-31004 if) , 
^^X^'U—^PIS^J (#J;Lff, S1360, L-870810 4 40 
if) 4if*>^(f fetiS. 4*>T"b, T'ofT-fM 
i L"04, f^-r^/V (saquinavir) , V rf-fc'VW (ri 
tonavir) , «Y V S^tf/P (indinavir) , ^/V7^tlf 
/W (nelfinavir) , 7y7°U"t"t> (amprenavir) , n 
tT-Mf/W (lopinavir) 4if*S&£L<, 
S#*Pl*#Ji: LTf4, v^K^^V (zidovudine) , 99 
J 99 (didanosine) , -f/^99 \?9 (zalcitabin 
e) , yiy"99 (lamivudine) , y.9~799 (stavudi 
ne) , T^l3\f)V (avacavir) , f 7 7tt> 9Vf 
u%9)\/ y~?V—Y (tenofovir disoproxil fumarat 50 
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e) 4if*w*t<, wmm^mm^mm&mMtvx 

(4, %>\?y\?9 (nevirapine) , f^t'^^^ (delavi 
rdine) , i77t^y'7 (efavirenz) 4 if **#r*L 

[0179] *%m<Dit&tokmmmmk<D#m\z9zi, 
tcm-f ntf ± < , h , mm. 

(44V\ rcoi ote&S-Jfmt LTf4, ^Jxi4, (l)# 

mm<kLxmbtiz2m<DMM<Dm--&5-m®x<Dtifm 

9l*CSiftbtibn5 2S0K*|0!ltt.5ft5-g|g 

T-ora^s-^-, (5) *xm<Dfc&<iiB t mmwto t 

B#P B 1^l*^3V^Tc7)g-^ (0Dx(4, *««oft**N)W 
^©Jfifft'O^, fc5)V^^4i^^D|lRi^T'(7)S;- ^ l 1 ) 4 if 

^BTicoefffl^jirB&te-r^o *%w<Dwmmt, mmm 

^J^irLT, lPftX(i^lP« (U'J, ^pyf, HUB. 

(4, f»rt, ffljfirt, ST, Hi^rt, Art, ^ 

Bg, JBrt, Wirt, )Srtfc-J:t/iIKrt, MHAffi. 

T*# So 

[0 18 0] *5|0^(73^Jfffl^J<7)K3t(CfflV^f ) tlT'bJ;^^ 

iotliltS^, »*WW±*fcJtL-C»0.0l4^L 
100S*%, »4L<i4^0. l4V^U^J50a*%, 
4L<lifio. 54v>L^j2oai*e«-e;fo5 0 *38SH<00f 
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&%, L<lil)0.1/£V^«)50ll% > $fb(C#*L 

< iim5ft^U^2oai;%;gJf T*fc5„ 

99Sm t< li^l0^^L^90a*%SST'fc5 o 
[0 18 1] mb<7»Jt4> $S}fflX@[Cjo^Tii#- 10 

j&tc/B^ buz g ^*po*&tr j; mm-rz z. t kx- 

#J (01 (Tween) 80 (7h7^/<^-|i 

SL , hco 60 {R%>rXJ}>vxm , Tf^)^U 

^Jf})=i—;U^ T^/K^i/^ 5vH?A-n— .X, TtV^ls 

t'uMmk-rvv VJ»m . JKgjgttai (01 *°yy/v 
(0k ^jb^-sy^A, mtfiy-VJ*. -*>-h 

-/K y/UfF-A', :/K£*H» . pHHgfi#J (01 
tt, *mti-hV<}J»m) , {£##J (0k 

v S»»^J (01 /ntvy 

^y=-/K e*s) , iifti (01 -fvvm* ^ 

5 v ^ ttHfc L T »tt£tffiJ |c L , a i: i" 5 r. b 

#J (01 ft*. 6*. 7>-7>t£Z) . (01 7* 

«l#^^4Jf) . (01 
77 f7^A, A;v*>-/^f/vt/i/D-^ > #y 

to xttiwyn (01 ^fryvi^^i/!? 

A, #|]xfuyy!) 3 -;|, 6000* if) ftif^AOL 40 

5o f»3-r^y^jiLtll 0iR(2\ t Knde-> 
7°o tVP^^vl'-fe/l'n— xf^t/l/B-^, t Kd 

#y t^r->xf i^y/y =j-/k yj—i/ so, y 

^b = 7? F68, ir/Wn — XTirx— K 
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^y^gytfi-S-) fc«tu«fe* (fi»J. ^ylly, -Wtit^ 

m, &tkmW:M<D\,^-rtiX'h^xi>£i<\ man* 

zi'M'fr*, r^yywKS^/jJif^Jf e>ti5o ±IE^ 
KttM^Jt Ltli, ^ nTjV-fe/^J* if 

*pro*j£Sr*Rffl-etSis, TIB [2] 

&mts mmm mm. mmi m\. 

LtcmT&bTZZbtfXZZo 

[0 18 2] WTiC, [1) *»«bft^||4fcl4tffl 
JHfeolM*«l*5J:Ot*©HK, [2] *%W<Dfc&V!)$. 

C3) «8Woft#«*fcttfffl!»fc«!)Sm ^ 

[l) ai*#J*iJ:l5-twSB« 

o{t-&«9 * fi^ffllH* Sr*m*jl¥ LT 4 5 alt 

1x5. ±IBjeA#ft, D-y ^®?©^i: LTfi, 
-r-hy^i^, ^7 y <y^t£b(DTjvij y &jr^ tj/v-v'^ 

fcttffffl3K*O»«ttiB0. 5~$)50w/v%, L< (21^3 

~^20w/ v %@gX'fe So 4 fcSASHttxtt/fc «t tz-y- 
y f-^m^mmtmo. 5~jk5o»m, » * l < (i*^3~ 

ffl^lx5^«. «;ttf£j£fldW (T^a/nfi'K, t° 

Biwt h y , ^ffiett^j (#y y^-<- h 
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y #.<t*»9J*m , #ft#J (t Kn*^ot 
, jg^j (m? 

if & asLE-g-t 6 r. t # -c* # 5 o z.inh<n>mm\\t-f®. 

pHli, pHptp#J©?iJn[Cj; (J2~12#* L< (42. 5~8. 0 10 

*4 if 5 r. t «t D fflHSU t LTftt 5 r. t #T-# 
So a*tffl*»tfttt. #Rlil00°C~121 o CcD^-e5# 

MMtLXhi.^ 

[0183] [ 2 ] ®i&&mmx\tmi&&mm& «t * 
©ssui 

«fc 9 ***tt*ire*M4# y aowm-wm 

5*»tttiffi: LT[4, ^Jx(i^^/Hr;un-x N 7 
fvi^/Po— ^ft^'Wir/un — tvM^ ir/i-n — 30 
^T-fex-h, -fe/vo- yy°n tfjr*— h&ifCD-fe/Wn 
— ^a^Tvi'S* #y fc'-ywr-fex- K t"^u7 

y h/7 5 ;7A-^^^ y h^fi-g-ft, # 

yr/y^iL ^y^^y/H*, ^?y/H7M 
;V7 5 K*S-&tt, #y (^^^y/M»>^) , #y 

^^Ill'-K # y ^ * * y *7 5 K, 75 / 7/W* 

k y K) , ^ y >vm ^^-i- t o 

tt^M K7=¥y hRS-100, RL-100, RS-30D, RL-30D, RL 
-P0, RS-PO (7 ^ y fr^^f-fr =f-)\> • 

VAWtmit h y • 7^=^if/^i 

, *>f h*7=¥s/ h NE-30D /Ulfc> 7VU • 

7* yy^i^/W*a-g-W ftif©^ K5*y 

(d-a • 77- tet'coT? y /wif^Tjf y -r— , 

£) &if) lliJ»K^ 



#13 2 003-171381 
156 

WBj4«^4 < > /.M***!!* if© f tt««"CWi*s*# 
<4S»tt©«WH£*r*"r5#y^-as#*LV\ w© 
«t 5 ft»ttollfflH6«:#L pHfe#tt©J^ffl^*1-5Ky 

v-tUll 0iJ^L(±** — (carbomer) 934P, 94 
0, 941,974^980; 1342^, #y# — (polycarbo 
phil) , % fri/ty I*t$}) H^y 4 )V (calcium polyca 
rbophil) (gfflEttW^-filtBF^y KU y^till) . ^ 
fc** 17 3-103, 104, 105, 304 (l^T HtfP^M^ 

«*) ») ^if©^M^y7^ p^i^^itf e, 

biC-^A/T'^Tti^o ^y^^ntLxit, m*.t£ 

7° fry y*7- MJV, Tfr*rVW7frlJ y ^feS±^^ 

tVHr/l'n— t Kndr'>7°n tVu/ f-yHr/u-n — 
^, A/l'^^v'^f/l/t/VD- ^-7" h y ^A/it*©t K 
n^v'7/V'^/l'SX<i*^#>v'7/l'^r/WS$r=fi"-f 5# 

^f;i/t/PD-^, jj?ybr=/nfpy kv, *y 
t*=.jvTfr^^fr, tfy^u^yy zi—jvtt¥itmi 

^*li^30&^L^90%(w/w), #* L< ttJB35«V^LjB 
80%(w/w), $P>^»*L<tt#«J40jfcV^L75%(w/w) > Sip 

HI93ftV^ L^15%(w/w) T-3b3„ 

tt^K©-a^*li^50%(w/w)aT, ffSL< (1*^5-^4 
0%(w/w) , $ fe WSF£ L < (4^5-^35% (w/w) "Cfe5. i 

c-c±E%(w/w)ttiwwB*a»e>»ii (w, 7k s 
[0184] i . mm&izttVHDwm 

liUfifc 5 ^ttHlttft if ©ttiF-tttc»« JW„ fiK^M 

0^V>U*j2,000/xm, $ btff*L< f±#?)500fc^LJlSl, 
400Mn.T'fo5o ^©ISM(4iiS©K3t*&T'^JS1-^^ 

tas-ets. mm\zm^mwM, m 

*»«J6tt«fe4ifK:J:!Jmil"*-6. ££©»a* 
fi, #5)0.54^ L#«J9S%(w/w), »*L<tttt5*V^LiW80 
%(w/w) $ b L < ttJB304.V ^ L*1)70%(w/w) T'fc 
So ^ic^tiSK^Jt LT(4, WAtfSHf, 
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*U\ ij£##Ji: LTIJ, Mx.lWyf^7yW3- 
/K t Kp+^o tVw-feyun— #y Ji^-u-y^y 
3— A>, /Jf 1) If— /Ut'D ]) 7°/Wn — i/^F68, T 

i»(ECG505h ^ n^*7W^ u—^-f y ]) <y M, (Ac-Di-So 

i), gkmrnxv \?-frt°u y k> (^n*#t-Kv) , 

ffig^S t K n dp n tVHr A- n — * (L-HPC) ft if 10 
#y f-Afny K>\ fiiMt Kn^af 

t LT^y^f-l^y^y 3-^ftif ^ffll^ttSo 3c£ 
fWStLTttfi*!*, 3/n^ 

m%tmmizmMLtc&&w*x7i'-Lt£tfb. mm 20 

h 6 v n n - ft t (iSW^J . ft if £ © fcsMH 

©*«[ffl-et , ^»¥^*i^(4^100At mftV^ Uftl, 50 

^yg^ 3/^^, 7K>SM?«)i 
^A^ftfom^J^^T'^Tt=tV\ KH#J£- 
*(Ofe-a*«^(C^LT^lft^U^15%(w 

«^2ftV^U^8%(w/w) T'fc5„ Klf#Jtei§S©3-x 

4 >^fcK:J:91IHH-« JlftttKitt, Kfl 40 

Zi:^T-t5„ 

[0 18 5] II. ^»»^J(c«t5^» 



#112 003-171381 
158 

y ^-xtt«*tt#jjr©»j*jtw:, «ebi* <d^^<d^ 
m (l5Sli^JcDfe's^:^^*ftv^) t 

*f LT^Jlft^ U$90X(w/w) , $f £ L < ttW5ft^ U*)50 
%(w/wh $ btC&S L< li^5ft^L35%(w/w)T'fc5o 

7KtWH^tcD?I^b (*/*«««: m*Jt) fi» 
lft ^ Ll00%O*5a-C3E<bS-fr5 ^ t ^T't , #4L< 
ttlft^L^)30%T'fc5o KW«»SKi: LTfi, 

r-fe hyftif<Dte^T/w*/ r-trh-hy/K 
d*;ua, ^fi/y^P7>f Kftif#:fflv^*i-5„ :© 

y^D e>7/U3-vH&si&lc#4 LV\ i:^r*!l 
©fc&fcfi^SL ^^yi?, 3^^®?. -7 1/ 

•< K ft if S: » JRffl iLT, ^ y ir y vflgte^ xf;K 

/w, Xf7 y — /Wft f rTM^J t LT^AOLT 

tJ:V\ Wl^Ji-iS^Si^, ^g^CT^^^ftif 

(Sfffi, fUk^ft if) ■cabo-CbHJKtt (tt-T- 

tt, %m. mite if) ?*otuv\ ftp«*si» a 
w#jft if^fi p s^j^ffl v * bft&iK a p a-§*i#0 

K^J^»T"«ffl$ti6tel*:, ^D^Kff^J (fit 
T, lffi^Ji:»&^i-5.r ir^fcS) Sr^-cv^tJ: 

ftlt/UB-^ Oflila* («) £L Tt-ir/wpHio 
lftif) , <fy-~-m. vy- h-/K gK» 

t>*-v>=. h-/uftif^tf f>ti5 0 zne>©^#j»4- 
#mttmiffl3m&kK.itt lt, «*.tftt4. 5-^99. 4w 

/w%, L < (i*>)20~^98. 5wM, $ b L < tt 

^30~^97w/w%T- 5 . ig^14M^J *J It 5 Kg* 
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tt, a»ttWW**IC#U'C, WO. 5~*SJ95%, #*L< 
tt^l~^60%WiEffl75^5gSaW-f6 r <b *s-e# 3, a 

t, JftgBMfc-aiM-a. iOiSfcJWWWfcLTtt, 0'J 

SI, ECG-505), ^n^^MD-^tMJr)^ (0i|x 
If, JlifbS (ft) SI, tuxXMYl/ 
(0ijx.ll, BASFttK, K^CL), ffig&ft t Kb* 

i/^Blf^B-^ (flT*Ml2l* (ft) ), */W^>V^ 

(ft) ), *ym?*'»?vu 10 
g?^aftfV/y (jfifl3£ (ft) SL PCS) fcifflSflJv* 

e>*t, witf^tsttLtR*, nan, hz^ti&zm 

& L r ^ -5 t fffi^J t <d n K ^ -r £ ft -5 4 

iMc<fc9!£&£$«$tf5t><7)£ffl^5r itf-eta. 

$teK#J±*iC*j-LT\ 04 X tfjfiO. 05~#tl30w/w%, 

L<»jK)0.5~*5ii5w/»XT?*5 o aSScffiKBSI^ftPH?^ 20 

Mill ->ai, if y=J->, 77t*7^ 
^fvHr^n — t Kb ^V7°n hfVUr/Pn — 

/fvHr/un— #y f^t'B y K^, -fjvyi/, 
r**hy>fti*) , yf^J (0iJx.fl, ^y^^-u-^j/ 

zk^sg (0ijx.ii, tib-^u (b^tib^u) ) , 30 

#ffiS14#J (0iJx.ll, 7^*/U«fflH- h y 7 Aft CD 7 

/u. #y ^.^xf-u^t-rvftfs*^©^*^* 
#B©tt£!lft^) , #fe#J (0Ux.ll, ?-/W££Ji, * 

gftkll, *§ft#J (0iJx.ll, ®* 
#J, BftSfflJ, SfWJ, «®^±&Jft^J8v^*i-5„ * 

(j, t kb^->/b tvv-fe/VB-7, tK y ^u-y^y 
3-/kfcJ;tf#y fc^/Ufa y K>*t*^»* t<ffl^ 
f>H5. j&BcttJRSflWt, ii*ro»»JoK56Kflf{rS<5 
#, IHBfcrtaSrft^U &gl£J:9, SfefclteU 

tt, -«ivfflv^ti5*&, 0iJx.fl, 

<fc9ff*»h.5. MitfftttttSffltrtt^ 
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ig&£ft i*K:<fc 9 Jiffii-s r. t ic J: 9 aK-fs ztfrx* 

(cl 9SiJ*t-SI#J{W£, RI**3V*tteit0ft#iniI«: 

SpS4M^J (0iJ, SH&#J, ftSU ^^ir/i- 

*) Jc»»J{b L r t J: v \ mSM«r)HI>£«> 5 1» MiiBeffi^ 

LTtlV\ 

10 186] [3J 3-T*» ^y*^XI4PErtiSJW« 

STte, ^y*/v-»M, PJttrtaO*«WttieMftif©ll 
)f»JT'fcoTt>J;V^L, PBttltttftti 

Bf^Fyy|i|fl; (01 t Kc+^o tVw-/3—> 
<bti, »»Ji, 7f7yyi-7^~>7^3B^F->!J 

**s»* lv\ mmimt Lxitmt-r b y 7 a, ^ 
if bin. mi^^~b-^tm^L^\ m*vt&fttL 

-ywt°ny K>, igSCiS*7-^m 7--r&^< 

/Vv")A, * A ft if <&«&JHtt83!M4&#;asag 

t') ##*U». TK^-fctt^y-^-i Ltli^A (0-i|, 

¥>W& (0>J, 7/w^^it h U , t;i/B-^l 
(0J, ^f/vt/i/B-^, 7J/w^>->^^Hr^D 
— t KB + ->^fyl/t;VB-^ > t Kn=5r->-7°D t° 

^) , ifyf-y, 7X^ttr>7°^, #yr^y/^ 

(0ij, , XV **?})sl>m.. tfVt*~/l'T 

yl/B-;K #Uxf l/y^!J3-/K # y t*~A- fc°n y 
KV, ^y*— #7^/W, T^a/Ufv^/P^ ^>gg 

xxf;^if^fif e>ti, t KBJfi/7'B tVMfvH? 

^b-7, #yr^y/^, r/i-^vs$ig, if^^y, 
%/u#3r-y*?'si'±/i'U— jx, #y t^yi't-oy Ky, 
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T(±, Wt^>, f-^-yyuf }>-vk if;&$S> 
[0 18 7] ^T8, '<-y*»XitamfomffiMffltt., 

4 jf ©ffiw #j *• m& l t *> «t v \ ±tej*^ *• [si m 

— (jf*L<fi s t Kodf-^n fcVHr/kn — tK 
ndri/7 B ntVP^5 L /Hr^n-^) , ®7F2#J& if Sr*& 20 
#5>*i5»*S:»Ei£$*T(cast) 

pim, &mm. mtm± 
.m, <*##l *fe#k mmm. urmMtaomatotitii 

^A(D^*^rii*§/cfe^s*tt^y-7- (w, #y 

if©!6*ffl*T'*&->icJ¥$ (#* L<(4l0~10005^n 30 

&yoitnmmm®fctiaz.x. ^ h y ^ ^^^ja^r 
<DW}%i&fiys<?m%L<im%)&*i'/<?m ryv 

WMt ; ; T^^^BMR ; */U#*^^ fvMr/V- 

n-^S ; *7ny| ; hy>M ; 

IS ; #y bf^/Hfn y K>4if©^j**y v— JS ; 50 
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<*:©*£« ; ->^^ h y yfc ; y ym 

A/iif©*S«!fiJS ; ^'y L-77-V, L-T*/<7 

i£<ommmi-m*2frb 1 2 

4x5 0 ^ Hy yfxMl&Mlt, %<Dim%L<teZinU 
y yf^teWttfL-fZ^t^lNiLX. *%W<Dik&y>)$.tc 

[oi88] mim±m. ^mmmk *« 
x * > & if© r ^liitti^ic'a^L-rv^Ti 
fk^Jo i y ^ • r y K • vtt<Dmc7*/i< 

—2% ft h t>*(CFD&C V y VA0^f£ b* <DFdkC%kfW^lf h 

^-U^-v 1 , U^>\ >fV—y°7>V—V^ j]y*/V, 
y^^V—tCbXfi^ifU-y'yu—^—iSi.Xf^'Dm. 

HI, -^d^ hy yfigfl:#ft, K*K«5K4fei; 
(cfiii^o. i~^50fi*%, L< fi^o. i~^30fi 
60#<O|BL 0iL< HiKJl^~iKll5»©IB], «t 9 if* L 

l^^U<]60#£Jlrt{C, U< tt»l*V^L#D30U>^rt 
(C, ^^iC^lfS L< ll^l^V^L^10#Wrt(C*»-f-5 

i-S-aW*li, ^10~^99S»%, $f*L<{4*?J30~^9 
0.01~«10S*X, »*L<l4#5jl-#5j5S*3lTf*)5 0 OP 

!Wfc«l©lW!^#fc*rt-*^**tt, too. i~«j90fii 

M^J±^(C^1-5^W*i^0. l~»50fi*%, ff* L< 
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(4^10~^30Mft%T'fc5o y ^-©®i#J£ 

wii^o, i~«jioa«, l< \*m~®5mm%x* 

[0 18 9] *»W©Wffl*l«>S!4-*tt, *»W©fl2'fr 

^ mm. &$-3>&s &4« 

kg) -AhtzV. aft, #^©<l^%fccfcuWSS£#i io 

tLT, **l€ftlBJ&0.0lH&1000ngAg. &$L<li 
#50. 01~#tll00mg/kg. iO0SL< f±#\JO. lHSlOOmgA 
g, t t) fctt&O. l~jj$50mg/kg£\ 4a»-et>J6l. 5~j&30 
mg/kg^l01lH]^bmiHl(-5>»tT^lllRS#$n€)o t*> 

X\ wffi&5-M;X.V)'Pte^tX°+fttem&hhiO, *fc 

li, ^©gS, ttSU, ftfi, Igg-tt 20 

ft^©i#SU mm, EHM#J©ttff, 

mmsomt Lxmm. tct^tm^^-xmimm 

IkzWrnhtcVmO. 001~2000m gl $f 4 L < li*50. 01~50 
Orag, $b(C$f*L<ii, #*)0. l~100mg@gT?fc9s - 

tiSrji^i0i~4[Hitc^^T^-r5 o *%w<D&mm 
tt&$--rz>icmLx^ mmm^^Lxh^^K w 

LTfc J: v\ BSIWfMrfcv^-CH:-*'*-**^ B# 30 
W*±S#-*-5#aWt$h J: 9 JW: 5 

&-¥LfcfH#~3B«rt, $r*L<l*10#~lB«rt. 

*mW<Dfc£%)$:%L$-Ltc&, l#~lB^I*k 
ff4 L< ttlO^~6^Ffffl£Jlrt, £i)»$L< (±15#/^fel 

[0 19 0] 

5t©-eii4<, s w (Dim z&nsi t & v ^$sh t* 

?Sj iiii&^io °C&<^Ut)35 'CSr^i". HX^fim 

oi/moi%sr, ? vify? j-xm\<^htiz>mmt<fc 
mz. ^ ©*&««*% £^i- 0 s^JfiStt^y*^ 

tt, S±->y v'Tjk^^ttHi NH-DM1020SrfflV> 

K TfltB-C 1 4 V ^ t © o v > T fir * (cfEfc L T ^ * 50 
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V\ 

•To 

s : i/VJfVyY (singlet) 
d : UyY (doublet) 

t : hV^^yh (triplet) 
q : ^ 7;Vf y F (quartet) 
ra : •^fr'j-f'X/y h (raultiplet) 
br : -fu— K (broad) 

J : % "sifiJcMl. (coupling constant) 

Hz : ^jwy (Hertz) 
CDCL : a^nn^/WA 
DMSO-de : WsfJ-fr^/l'-fc*^ K 
'HNMR : 7n h>8HK$5#i» 

[0191] st^jtf, Asi^^fflv^xwafK^sfm 

{i N tU^ay - • fxi— ^-Vtf (Molecular clonin 

g) iztmztix^zjjmz.m-0 tz e *wmW(o§mm 

©8B?iJ#-S§-tt, »r©E5iJ 
CE?|JS#: 1) l*^>)UCt3V>-C^fflLfc7 0 7-f^- 
l©^«K?iJ^*1- 0 

CBB?y#-§-: 2) «^Jl^C^pV^TffifflL/i7 P 7^^- 
2©i&SE?iJ*^1- 0 

CiB?iJ## : 3] Mfc«|llC*SV^T«fflLfc^7>f-r- 
3©^*gfi?iJ^^1- 0 

CEW#-§-: 4) «^Jl(Cio^TffifflL/c^7^-7- 

4©^asa?uir*-r 0 

5 ©J£SI2?U^*-r o 

6©ffi«ia?ij^^-r 0 

[0 19 2] 

[HJife^J] ##^Jl 
4-t KDdf-->-3-^ h^v--5-(2-^f-/U-2-7°n'<-^) 

^!)y (25.6 g, 0.168 mol) © N, N-v 5 ^ f/V*/WA 
75 K (150 mL) gflC3-^ d f /Wh/n^y 

(19.9 mL, 0.202 mol) & &Tf$&% V V J* (30.2 g, 
0.219 mol) IrAP^, ^*#H^T 75 t t* 2.5 H#Pfl 

fy/iSxf/i, 5:1) IC{&U 3-t< Kdrv'-4-(2-^f L 
M-7 , u^-;Pt^-»'<>X7/l'rt K (35.4 g) Sr 
MWfttLtffc. ^© 34.3 g * N.N-v^^f-yPT- 
y^ (80 mL) (CfgflfU tiflSTv 200°C T* 5 Rf 

1 uiii (2@), momt-t h y 

«E*iltufc. M^-^yyn f/^-x^— 

^34»fete*flS**-C*mb^*» (27.1 g, l|X* 79%) S: 
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ft£ 53-54 *C. 

'H NMR (CDCh ) 5 1.75 (3H, s), 3.42 (2H, s), 3.97 
(3H, s), 4.69-4.75 (1H, ra), 4.82-4.97 (1H, m), 6.3 
1 (1H, s), 7.31 (2H, s), 9.81 (1H, s) 0 
###J2 

4-t Kn^->-3-^ h^rv'-5-(2-^^-2-7 P D^nyW) 

^yXT/Vxt K 

3- ji h*'s-4-t KDJfy'^yXT/UTt K (25.6 

0.154 mol) (D N,^^fM/l'A7 5 K (150 mL) ^ 10 
mc •S-?uu-2-* s f-/\>-\-zfu'<y (16.7 mL, 0.169 
mol) *5<fcU t $lk&!J £A (24.5 g, 0.177 mol) £AP 
X., aI3K#HiST 80 °C T? 3 B#W*#L/c 0 

HWfc*"C2|IlSai*, «£E*figL-C, 3-^h^'>-4-(2- 
^^U-2-7 P c2^-^^-^rv')^>'XT^7 :: 't: K (35.5 
g) SrilMfcft* LTtt/t. rtlS: N.N-^^/UT-y y 
(25 mL) £jg#U g*#BMT\ 210 *C X* 5B#^» 

2®, 7KT'2@i5fe^, feftEEttttLfc. Slii&v^ V/n 20 
tV^-r;w— ^Irv^ib^b^TSSfb^t! 

(26. 7 gx IE* 79%) 
85-86 °C„ 

'H NMR (CDCL) 6 1.48 (3H, t, J = 7. 0 Hz), 1.75 (3 
H, s), 3.42 (2H, s), 4.20 (2H, q, J = 7. 0 Hz), 4.6 
8-4.73 (1H, m), 4.82-4.87 (1H, m), 6.34 (1H, s), 7. 
29 (2H, s), 9.80 (1H, s)„ 

[0 19 3] ##09 3 
2,3-v^t Ko-7-> F ^->2, 2-^^ / 7 7 

VfDVifs^jV'fM K 30 

4- t Kndrv--3-7 t h ^-^-5- (2-^ ^V~2-7°n^^/W) 
^yXT/Vft K (26. 2g, 0.127 mol) <D \-)V^y (13 
0 mL) mm^yy^^M^^f^-T-^W- (1 
7.2 mL, 0.140 mol) ^iPx., 110 V X 1 HtfUHf^L 

jR (^^ty/Sixf/p 3:1 -c«a), jgffii^L 

teStf-caMMt^* (17.1 g , jik* 65%) ^#fc„ 

R£ 58-59 °C„ 40 
'HNMR (CDCh) 6 1.56 (6H, s), 3.11 (2H, s), 3.94 
(3H, s), 7.28-7.35 (2H, m), 9.80 (1H, s) 0 
(BU&£j*ifc) 4-t Kb* ->-3- p< h v-5- (2- ^ ^/P- . 
2-7 P D^r;l/)-<yX7/Uft K (88. 4g, 0.429 mol) 
ioXXf Amberlyst 15 (i§jp 0 q£) (17 g) CD fvl^>" (30 

0 mL) mmmz 100 °c -c- 1.5 h^mji^ltc. s^s 
*^-7-hy VJ**®m&£V7k (2®) T-i5t#, 

^lftWTSHt'&l!(72.1 g, mm 82%) 50 
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##00 4 

7-ji hdf>'-2,3- i/ 1 Ko^^-v'^f/^-^y/?? 

3-1 h 3f V--4- CKd* V--5- (2-^ f;V-2-7n^i/l/) 
^yX7^7t K (28.9g x 0.131 mol) 0> h/l^V (15 

o mL) mm^y y^^m^^^^-y-^w a 

7.8 mL, 0.145 mol) £AP;t. 100 °C X" 1 #NHft#L 

mmti- b y u^mmxm^, mm-r by*j*#£xf 

v-y tfy/l^ilLTifcjt (^^ff-y/g^^f-^ 5:1 T* 
Sffih ttS*|gLT*fllb£-4fe (26.8 g, JR* 93%) 

it,* 33-36 t, 

'H NMR (CDCls ) 6 1.47 (3H, t, J = 7. 0 Hz), 1.56 (6 

H, s), 3.09 (2H, s), 4.19 (2H, q, J = 7. 0 Hz), 7.2 
6-7.35 (2H, m), 9.78 (1H, s)„ 

[0194] 5 
2,3-^t Kn-7-^ h^v/-2,2-i/^^-5-(2-^^/U-l 
-7° n ^i.=./u)^.yy yy> 

2,3-v ? t F^->2,2-y^^-5-^y/7 7 

V^/l^^rfvl-Tt K (1.50 g, 7.27 mmol) 
V7u tVW h y 7i-/l/*X^e;A3- i? K (3.77 
g, 8. 73 mmol) CDx h7t K°77> (20 mL) 
!C**jl2-^ h y <7i» (66% »#Sic#j) (397 mg, 11 mmo 

1) zmz., 1.5 mmmM&Ltio Kisa^** 10% 

ItLfc. mmZi/V l3?)\>l3yJ»txi-v h?yy-<- 
(^^fy/ilEiif/l' 50:1 CDfct 30:1) KfltU % 
Wfr&fc (1. 22 g, i|X* 72%) Srftfc. 

'H NMR (CDCL) 6 1.51 (6H, s), 1.867 (3H, d, J = 

I. 4 Hz), 1.874 (3H, d, J = 1.4 Hz), 3.02 (2H, s), 
3.85 (3H, s), 6.20 (1H, s), 6.61 (1H, s), 6.65 (1 
H, s). 

CB'Jjfr&fifcife] ^7t3-^ (124 g, 1.00 mol) © N, 
N-y7f^*M7^ K (500 mL) Sffflc^3-> n n-2- 
^^/W-l-^n^y (128 mL, 1.30 mol) fcitf ^®?7J 
y "7 A (166 g, 1.20 mol) SrflP*., ^#H^T 80 

yT-2 0tttBL^ o ^i3*fc*-iWi«: o.5 m 

LT 1-^ h= 3 f-^-2-[(2-^^V~2-7 B a-<^/V-)3|-^r->] 

-<vif^ (178 g) ^IWiLtifc, ::2x£ n.n-v 5 

xf;V7-yy (250 mL) [C^L, S*#HMT, 20 

5 °c X- m? B mwLti 0 $.fcm&m&7mL. 2 m m. 

m (850 mL) £JPX, ^ffl Lft, Wa®^ 
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-2-^d/<=;V)7i;-^ (178 g) Sr»tt»iLT# 
fc„ rix£- N,X-^f;l/*M7; K (600 mL) 
fl?U 3-^nn-2-^^-yU-l-7 p n^<^ (128 mL, 1.30 ra 
ol) *3«tt;K»* y *A (166 g, 1.20mol) £AP;t, 
g^#ll^T 80 t T' 7 NPDMJBISLfc. KlSjg^fcK 

7k, 0.5 M ^cHHb-^- h V •>A*»jK*sj:t/*-e**i J Pn 
2 0i5fc#, ^ffigftgLTl-/- h*^-3-(2-*7VU-2-:?* 
n^<=i/i/)-2-[ (2-/- fyH-yn^r/i/) 3-=¥ ->]^<>-tf 
y (231 g) ^itt*tLt#f; 0 rttSr N,N-5*tf-A' 10 
7=yy (250 mL) Jdj§#?U S*#HMT, 205 °C 
X* 5B#K*^Lfc 0 RiS»a*Sr*}ftL, 2 M (85 
0 mL) £JP;i, 8£S^/VT-2 0tttHL7c: o ^fr-tirfcf 
SSJf £7kT*2 0gfc#, «£E»i(BLfc 8 »i££«ffi&©L 
T2-y h 3^-4, 6- fc"* (2-> ^/U-2-^n^<=yW) 7 a / 
-/W (186 g, 1R$80%) fcfcfc. 

104-115 "C /0. 11 kPa (0.8 mmHg) 0 
^ CD 164 g (0.706 mol) / — )V (300 mL) (C*g 

#U gffiH (75 mL) ;—>V (75 mL) ©?S 

smziMx., 13 i^raanjRafliLfc. SJfciS^fcfcy^ 20 

Lfc. £frtffcW«*Sr*, 5 M jjcffefct h U -7A7ki§ 
«, isitf* (2 0) i*tm* Sttfle&SL Mffi 

*»LT*wbe* d63 g ) &m#tobLxmito ^ 
© t> ©a ztiu±mm-f z z t a < ft ©Rjfctcffl v v-c 0 

[0195] 6 

7-3i Y*i/-2, 3-v?fc Kn-2, 2-v 1 /- fvW-5-(2-;< 

n-2,2-^^f;V-5-<y/7 7 ^^/t-^^rif/Wxt Vfc 30 
&*Wb-&*«:»fc. HX* 91%. 

'HNMR (CDCL) 6 1.42 (3H, t, J = 6.9 Hz), 1.51 (6 
H, s), 1.83-1.89 (6H,m), 3.00 (2H, s), 4.11 (2H, 
q, J = 6.9 Hz), 6.18 (1H, br s), 6.61 (1H, s), 6.6 
4 (1H, s). 

##0J 7 

l-(2,3-v?t Kn-7-/ h f S-2, 2-v>7< t/W-5-^^ y*7 
7— /l0-2-> f-/U-l-7 B n/NV— /I' 

15% ^77cf/W^>'^A7*D> K/x h7t Kn 40 
77^$ (101 g, 0. lOmol) {C 2,3-i^t Kn-7-/- h 
v-2, 2-v^ f;W5-^y/77 y*/V##t/U7 t K 
(20.2 g, 97.9 mmol) ©fh7t Kn77^ (100 mL) 

*»blWS*Lr*l|ft'fr« (17.4 g, JR* 71%) *tt 

jH^ 113-116 *C. 50 
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'H NMR (CDCIj) 6 0.78 (3H, d, J = 7. 0 Hz), 1.03 (3 
H, d, J = 6.6 Hz), 1.51 (6H, s), 1.92 (1H, sixtet, 
J = 6.9 Hz), 3.02 (2H, s), 3.87 (3H, s), 4.23 (1 
H, d, J = 7.6 Hz), 6.71 (2H, s). 

l-(2,3-v 5 t Kd-7-^ h^r^-2,2-v ; ^^/W-5-'< 
yy77^)-2-^f^-l-7'n tVi^^Tvw 
l-(2,3-v ; t Kn-7-;* h^.^^-v'^f /H"<y/7 
7-7W)-2-/^/l'-l-7 s n/NV— /W (937 mg, 3.74 mmo 
1) ©f y i/'S (5 mL) SJK^*ftT*S*ft» (0.35 m 
L, 3.7 mmol) &jgT, 60 °C X 2 R*|RHI#Lfc. KJft 

& (20), TkT'ft 

77^- (^drf-WSI^^ 20:1 ©ft 10:1) tdtt 
U *®ft-g-#3 (915 mg, l|X$ 84%) £#fc„ 

'H NMR (CDCL) 6 0.78 (3H, d, J = 6. 6 Hz), 0.98 (3 
H, d, J = 6.6 Hz), 1.50 (6H, s), 1.95-2.17 (1H, 
m), 2.06 (3H, s), 3.01 (2H, s), 3.86 (3H, s),5. 35 
(1H, d, J = 8.4 Hz), 6.66 (1H, s), 6.71 (1H, s)„ 
[0196] ##0IJ 9 
2, 3-^fc Ko-7-^ hdrv'-2,2-v ; 7<^7W5-(2-/^7U-2 

>/T\^—>\> (12. 5 g, 0. 101 mol) ©^no^y, 
(50 mL) WB\Z.^M (5.3 mL, 0.10 mol) W^nuy 
*?S (10 mL) -10 °C -e 50 ftfflfrttXMT. 

mux i mmffitLtzo r«»&*jc*s:jp*., 

thy ^ATk^X^rf, ag?-v^^-7^±X«, 

/U^yWAT? K (80 mL) (C^|L, 3-^ a ^ 
-l-7°n-0 (11 mL, 0.11 mol) io XlffcMJ} V <} M. 
(16.6 g, 0.120 mol) £iPx., S*#HMT 80 °C X 
3 B#P B m»Lfc 0 Rf&»£*fc;jc*:A03U 
-dr1f> (i:i) X2Hltti±lLfc 0 ^■43-Br^*«SSr 0. 
5 M Tk^kthy ^A*g«*5j;U«* (2 0) T'i^jf, 

N.N-^^/wr-yy (20 mi) s*#am 
t, 205 °c x mmmwLtL, w&w&m**M yy 

u fcVucn— ^jVizt&tRLy 1 M ^ (2 0) *> J;T>'7kt? 

^tlSr^^/-/W (40 mL) IC^L, (10 mL) 

*3<tt/^^/-/W (10 mL) ©fS-g-^lSrJDX., 2.5 Bf 
3hl«W*Lfc. RJSS'&ftfc'^tfi'Srj&n*, tilt: 

mtaLtz 0 &t>-£tc%mmz 2 m iKmt-r v y -7A7k 

^ (2 0) 4oJ:tf7kT-ife#U «ffi»«iLfc. SlStS: 
■>y 77^777^^ ^77^- (->^tWSI 
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^JU20:\) K#tLTtttt* (15.7 g) fcftfc. r<D 
2.57 g ?:fF7t Kp77^ (10 raL) lCjgj$U 1.6 
M n-^/uy^^A/^^-^^JS (7.5 mL, 12 mmol) 

t -40 °c "cjftT, raa-e 1 «pmut»tfc. rtuca 

9fltfH(I) (1.14 g, 5.99 mmol) ^J0X.T -40 t t 2 
-l-^p^y (1.1 mL, 11 mmol) 5:ITl, StST* 1 

?=77 4- h+tWKSIxf/l, 50:1) Cft U iSJH 
ffr&fc (l. 77 g, IK* 46%) Sr#fc 0 

'HIR (CDCh) 6 1.50 (6H, s), 1.69 (3H, s), 3.00 
(2H, s), 3.24 (2H, s),3.85 (3H, s), 4.74 (1H, br 
s), 4.79 (1H, br s), 6.55 (1H, s), 6.59 (1H, s) D 

[0197] 1 0 

6-^1 h3rS/-l f 2, 3,4,8, 9-^*iM: Kn-3, 3, 8, 8-r h y 20 
* f;Wl-7x p [2, 3-h] 4 V > 

h^v'-3,4,8,9-r h7t Kn-3, 3, 8, 8-r h7^f 

/H-7x^7n[2,3-h]^y^yyy (2.27 g , 6.50 

mmol) (30 mL) 0. 8 M jfrffc**/ 

/?/-^mm (9.7 mL) S:«TLfc 0 
STTkJftU **ft*^ithy^ (90%) (0.28 g, 7. 
8 mmol) ^>LfoiDx., ^fi"C 10 ^W«#Lyi: e 5 
*Sft&*K*«:JlPA, ftix^-e20ttUJLfc. -frt? 

*fc#BW***5,ttK«aft*^ h y * 

f (2. 20 g, JR* 96%) Sr#fc 0 

'HNMR (CDCh) 6 1.16 (3H, s), 1.21 (3H, s), 1.24 
(3H, s), 1.34 (3H, s),1.43 (3H, t, J = 7. 0 Hz), 1. 
76 (1H, d, J = 15.7 Hz), 2.43 (1H, d, J = 15. 7 H 
z), 2.54 (1H, d, J = 15.0 Hz), 2.80 (1H, d, J = 1 
5.0 Hz), 4.11 (2H,q, J = 7.0 Hz), 4.93 (1H, s), 6. 
49 (1H, s), 7.16-7.38 (5H, m) Q 
1 1 

l,2,3 ) 4,8,9-^*ttKP-6-> h 3r 3, 8, 8-r h y 40 

^f-^-i-7^^^^n[2,3-h]-f y^r/yy 

IMMfll 0 4rRI«O*ifeKJ;5 3,4,8,9-r t Kp- 
6-^ h 3r v--3, 3, 8, 8-r h7^f ^-1-7x^;U7p[2,3 

5 HNMR (CDCla) 6 1.17 (3H, s), 1.21 (3H, s), 1.24 
(3H, s), 1.34 (3H, s),l. 76 (1H, d, J = 15.8 Hz), 
2.44 (1H, d, J = 15.8 Hz), 2.55 (1H, d, J =15.0 H 
z), 2.81 (1H, d, J = 15. 0 Hz), 3.86 (3H, s), 4.93 
(1H, s), 6.49 (1H, s), 7.13-7.38 (5H, m) D 50 
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[0198] #%#J 1 2 
4- (6-a: h*vM,2, 3,4, 8,9-^ift: Kn-3, 3, 8, 8-r 
h y * ^)vy u [2, 3-h] ^fy^/y y-W A-) -<yXT 

5 K 

1 0 1 wim^mic x v 4- (6-^ h * ^-3, 4, 8, 9 

-7h7t Kn-3, 3, 8, 8-r h7^f^7P[2,3-h]^ V 

ItX* 96% 0 

157-163 °C (RH^^/U-^*^^). 
l HNMR (CDCh) 6 1.17 (3H, s), 1.22 (3H, s), 1.24 
(3H, s), 1.34 (3H, s),1.43 (3H, t, J = 7. 0 Hz), 1. 
76 (1H, d, J = 15.5 Hz), 2.42 (1H, d, J = 15. 5 H 
z), 2.54 (1H, d, J = 15.4 Hz), 2.82 (1H, d, J = 1 
5.4 Hz), 4.11 (2H,q, J = 7.0 Hz), 5.00 (1H, s), 5. 
45-6.40 (2H, m), 6.50 (1H, s), 7.33 (2H, d, J = 8. 
2 Hz), 7.75 (2H, d, J = 8. 2 Hz) 0 
1 3 

3-(2,3-v*fc Y*i/-2,2-\? t^jV-b-OV? 

=>-/i^)-3-t: KD*n2-^>f/^D^y8 3i 

1, 1, 1,3, 3,3-^^r-y-^^^v-yifV (1.88 g, 11.6 m 
mol) <Dr h7t KP77> (40 mL) Sffi^> "78 °C 
T? 1.53 M n-^ywy^^^/^^r-y-^aSjft (7.61 mL. 

n.6 mmol) «tu a^*«rraaftTf i5 

Lfc Q Rf£«<fr*fc>f VBS^^ (1.35 g, 11.6 mmo 
1) ©f h7tKo77> (1 mL) BRSrJITL, 
«jSr*/&T-e 30 »m«»Lfc B RJEE»fr*S:l?t/ -78 
°C KlftSlLfca 2,3-^fc Kn-7-7< h*S/-2,2-^* 
f/W5-^yy77>*^^>t^rt K (2.00 g, 9.7 
0 mmol) (7)7 h y fc Kn 7 y V (3 mL) gft^lTL 

h^77>f- (— ^f-WKSf^f*^ 4:1 13:7) 
IC«U «&Tb£« (1.56 g, IK* 50%) fc#fc 0 

tt#»o 

'HNMR (CDCh) 6 1.11 (3H, s), 1.16 (3H, s), 1.28 
(3H, t, J=7.2 Hz), 1.50 (6H, s), 3.01 (2H, s), 3.8 

6 (3H, s), 4.18 (2H, q, J=7.2Hz), 4.80 (1H, s), 6. 
70 (1H, s), 6.71 (1H, s) 0 

(BUJi^Jfifcifc) ffi§& (»*, 11 g, 170 mmol) £ h/V^ 
y (300 mL) Offl-&*lC2 > 3-J ? t K=^->-2, 2- 

f/^5-^y ✓ 77 y*^#*t/Vf t K (17 g, 8 
2 mmol) t2-yn^e^ ygggg m^/Wn*TVV (35 g, 1 
80 mmol) <D (300 mDSSS: 100 °C X*1)Ux. 

M^Vy*^7A^D-7h^77^- (^^r-y-V 
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rffitecffl, 5:l)T?*»LT» *H<fc;-&*J (17 g, JR* 
62%) 

[0199] 1 4 

3- (2, 3-v?t Ko-7-^ ^^-2,2-: ^f/W5-^y/7 

3-(2,3-v?t h^v'-2,2-v ; /f;W-5-<y/7 
y=.jV)-Z-t Kn^->-2, 2-v>y^^ot°^-^®e 
/Px;*^/!/ (1.50 g, 4.65 mmol) fcitf |* \) ^=f~,\,*y 
y y (0. 817 mL, 5. 12 mmol) <D %/? ua/?y (15 m 
L) mm^. *ftTT'£7 J'/l' 
$gf£ (0.648 mU 5.12 mmol) SrJPx., ?I£-#!l£7k#T 

r* i mrmwLtc, m^m^mvmm*.m-)- v y 

?F^77^- h^fy/ftHif 9:1) |C«L, 
SBffr&*J (1.30 g, IR* 91%) 



10 



H NMR (CDCI3 ) 6 1.17 (6H, s), 1.24 (3H, t, J=7. 4 
Hz), 1.49 (6H, s), 2.77 (2H, s), 2.98 (2H, s), 3.8 
3 (3H, s), 4.11 (2H, q, J=7.4Hz), 6.49 (1H, s), 6. 20 
52 (1H, s) 0 

mnm 1 5 

3- (2, 3- i/t Ko-7-^ h^r "y-2, 2- *? ^ ^/U-5— < V 3/ 7 

3-(2,3-^fc Kn-7-^ h ^->-2, 2- v 5 ^ ^vb-5—O 
7-/l')-2,2-y7f/t'7'D \f$rl/& x^Vlo^fvW 
(1.25 g, 4.08 mmol) <D*f J —)V (10 mL) 2 

J»#Lfc 0 1 M iSMttia^ g£$?x 

^/WT-ttffiLfc 0 ttffl*«:*asLfcft, «*BEftiNlLfc e 30 

^^IbL, &JBfc-&fc (0.87 g, Um 69%) £*#fc 0 
IK& 88-89 °C„ 

1 H NMR (CDCI3 ) 5 1.21 (6H, s), 1.50 (6H, s), 2.81 
(2H, s), 2.99 (2H, s),3.82 (3H, s), 6.55 (2H, s)„ 
jWJ 1 6 

N-[2-(2,3-v ? t Kn-7-> h 3f~>-2, 2-v^ ^/U-5—^ 

3-(2,3-v ? t Kd-7-> h=¥v'-2,2-v : >f-;U-5--<yv'7 40 
7=^-2,2-^^0 1:^^1 (0.80 g, 2.87 mmo 
1) &£Wyx.=-Jl<fcX7fr}) /VTV K (0.650 mL, 3.0 
1 mmol) CD y (5 mL) h V if;V7 5 y 

(0.421-mL, 3.01mmol) fcflPx., jS^Sr 70 °C T* 1 

(0.275 mL, 3.01 mmol) ^*Px. x il^Sr80 °C "C 1 
->!)*y^7A^DvF^77^- ^f-WBt» 

7:3) icf&u mmit^m (o.69 g , 65%) 50 
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y^rmWo 

l HNMR (CDCI3 ) 6 1.34 (6H, s), 1.48 (6H, s), 2.96 
(4H, s), 3.73 (3H, s),4.54 (1H, br s), 6.28 (1H, b 
r s), 6.55 (2H, s), 7.04 (1H, t, J=7. 0 Hz) , 7. 18-7. 
30 (4H, m) 0 

[0 2 0 0] 1 7 

N-[2-(2,3-S?fc Kn-7-^ h * v--2, 2-v^ fvl-5— 
/77^)-l, l-> ? ^^/W^^]-N , -(4-7< Y^ci/y^ 



H NMR (CDCL ) 6 1.32 (6H, s), 1.49 (6H, s), 2.93 
(2H, s), 2.97 (2H, s),3. 77 (3H, s), 3.78 (3H, s), 
4.37 (1H, br s), 6.01 (1H, br s), 6.53 (2H, s), 6.8 
0 (2H, d, J=8.8Hz), 7.04 (2H, d, J=8.8Hz) 0 
#%#'J 1 8 

N-[2-(2,3-v ? t: h * v"-2, 2-v^ f-jV-S-^S 

^/yy~)V)-\, l-^^/wxfvw]-l-fc°/<!J i?i/%/U7$ 

m>& 133-134 °C (Sixf;V-^^ty) 0 

'HNMR (CDC Is ) 6 1.34 (6H, s), 1.48-1.60 (6H, m), 

1.50 (6H, s), 2.93 (2H, s), 2.99 (2H, s), 3.21-3.2 

8 (4H, m), 3.83 (3H, s), 4.11 (1H, br s), 6.53 (l 

H, s), 6.55 (1H, s) 0 

IMMfl 1 9 

n^ari/y^yn 5 K (10.0 g, 61.3 mmol) -to&U 
b ] J y^^JVftxyj g> 61.3 mmol) <DW&*to 

S:, 140 150 °C 72 «FlBSt»Lfc 0 S^M^i^ 
9Lfc8, g^^^/^^g^ftt, «JHfb^« (19.1 
gN i|x^ 73%) Sr»fc 0 rtt«±»K-r5 

#%^J 2 0 

->-2, 2-v^^ ^tv^sVyj i/ 

n^>>;i, f y 7x^M^^^^7n ; K (7. 
42 g, 17.4 mmol) (Df Yy M V*yyl/ (70 mL) MM 
WL* -78 (C^£(1L, ZtllC 1.53 M n-^/HJ^^ 
A-^^I^^SJft (11.4 mL, 17.4 mmol) SrSTL, 
ttfc^T-e ll*Bia«5Lfco rjX|C2 f 3-^t Kn-7- 
^ h ^r^>-2, 2-i/7< f/^^y/^^y*/^*-!!-/^ 
t K (3.00 g, 14.5 mmol) £An*U *ftT"C$bl^ 1 

^/W 19:1) (C^L, *H^-&» (0.87 g, iRSp 22%) 
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'HNMR (CDCh) 5 1.51 (6H, s), 1.59 (6H, br s), 2. 
20-2.26 (2H, m), 2.35-2.42 (2H, m), 3.02 (2H, s), 
3.85 (3H, s), 6.16 (1H, s), 6.58 (1H, s), 6.63 (1 
H, s). 

[0 2 0 1] 01J 2 1 
3-*/V-5/l'-a, a-v^fvl^V-tf^jfc aL^jU^^f- 
JV 

3-^^/V"<y-tfyg^^ /Vx-T.y- )\, (10. 0 g, 56.1 10 
ramol) <D N.N-v^^vWsM'.kTS K (80 mL) 

ftT^sB^hy^A (66% mw»m (4.29 g> us m 

mol) *Mx.. £fflT? 3 BtPfl^LTc,, »?3-F7 
$V (7.34 raL, 118 mmol) <D N, N-v*> f;U*;^7 5 
K (20 mL) gi»TL, Sfit? 3.5l$|R|«#l,fc. 

h y 2 ems j: if 

tftflk 5®, MffitffiLTa, a,3-hy fvW^-t? 
>mWt =.f-jteXTj\'$:'£tri&&h (13.3 g ) 20 
*iLT#fc„ wft&SUfct^vl' (100 mL) iCj§A?U 
N-^D ; e^^v'y^? K (10.5 g, 58.9mmol) joil>* 
2,2' -7^t^Wyyfn^HJ;U) (92 mg, 0.561m 
mol) 60 °C T' 9 m%MW Lfc„ 

£&fpi&fb^ h y ->A*^ti5fe#. 

/V 50:1 <D'& 10:1) IC&L. 3-(7°o*/ fvW)-a, a- 
i/^ ^vl^V-tf^gEl? ^^/^^.x/V^^tf^-g-^l (1 

5.6 g) Zmytynt Lt#f;„ ^n^fFSf (35 mL) joi 30 

V* (35 mL) ^t^f i/yfh^iy (l 

5.7 g, 112 mmol) £#P;t, 90 °C XI B^JnfiJtflft L 

h y ^^^m^xxfrnamt-)- h y ^atm^t-* 

/ftKi^/U 50 :l <D'\k 30: 1) CftL, %M\^m (5. 
84 g, J|X^ 47%) £#fc„ 

'HNMR (CDC1 3 ) 81.91 (3H, t, J = 7.1 Hz), 1.63 (6 40 
H, s), 4.14 (2H, q, J= 7.1 Hz), 7.46-7.65 (2H, m), 
7.74-7.89 (2H, m), 10.02 (1H, s) 0 
#%0iJ 2 2 

)V (5.49 g, 24.9 mmol)£^ /-^ (30 mL) \zMf& 

t Kn:Jr:WW7 5: X&^il (3.46 g, 49.9 mmol) 
teXXfm&i- hV<}J± (4.09 g, 49.9 mmol) SriPX, 4 
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fc 0 m&Zm*&M (30 mL) (CjgftPU 130 °C T'15 

mmmwLtz, mst^m^ 5 m imit-r v y <7A* 

**-7- h y TkfcitKiafp^b^- h y 

»»-eas*, mm-?7'*is<?j±±.x'$tm, zm, mam 

{^*y->mm^^ 40: 1 ©t 20:1) ic#tt. mm 

\Y&m (4.21 g, iR* 78%) £#fc„ 

'h NMR (CDCI3 ) 6 1.19 (3H, t, J = 7. 1 Hz), 1.59 (6 
H, s), 4.13 (2H, q, J= 7.1 Hz), 7.39-7.65 (4H, 
m) 0 

[0 2 0 2] #%#J 2 3 
4-t Kn dr v--3-(2-t< =f-/\<-2-7° D^/^^yXT^f 
t K 

rt Ka»&«Hfl:£4fc*mfc. HX* 59%, 

'HNMR (CDCL) 6 1.75 (3H, s), 3.45 (2H, s), 4.89 
(1H, s), 4.98 (1H, s),6. 19 (1H, br s), 6.96 (1H, 
d, J = 8. 1 Hz), 7.70 (1H, d, J = 8. 1 Hz), 7.74 (l 
H, s), 9.86 (1H, s) Q 
2 4 

2, 3-i/ t K d -2, 2- v 5 ^ ^vP-5-^ y/75yi/^*t 
/Vft K 

4-t Kn df- -i/-3- (2- ^ ^iV-l-rf nx:-;v)^yX7^f 
t K (8.52 g, 4.8.4 mmol) <D V/Va^is (40 mL) Wfc 
\Z = 7 y\k*VMi?3L=3-fr^—7-^$aW- (6.74 mL, 53. 
2 mmol) Sr*Px, 110 °C T'l mmmWLti 0 

^ffig^L/-c 0 mt^'y^-fJ^^iJy^xi^Y 
fy-7 4— {^^vl^m.^iv 20:1 co^ 10:1) \z. 
ttL, «[jb^ (6.41 g> HX* 75%) fr»fc. 

' H NMR (CDCI3 ) 6 1.51 (6H, s), 3.06 (2H, s), 6.82 
(1H, d, J = 8.4 Hz), 7.64-7.71 (2H, m), 9.82 (1H, 
s). 

###1 2 5 

7-7*at-2, 3-v? t Kd-2, 2-v 1 / 5 > 

2, 3-i^t Kn-2, 2-v 5 ^ f/U-5-'<yy77y*;^>t 
^7t K(5.90 g, 33.5mmol) (DBtik (20 mL) jgffifCjl 
% (2.07 mL, 40.2 mmol) ©ftK (5 mL) ^ffi^APx., 

mux 5 B#r B m#L/c 0 »sa-&*ic^*aafc^ h y 
■7A*^^a^\ mm^3-/\sX2®mmLtz B &t>& 
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10: 1) (cf*U mMlt&m (8.08g, J|X* 94%) trft 

fco 

'hNMR (CDC Is ) 6 1.57 (6H, s), 3.16 (2H, s), 7.63 
(1H, d, J = 1.6 Hz), 7.83 (1H, d, J = 1. 8 Hz), 9.7 
7 (1H, s) 0 

[0 2 0 3] 2 6 

7-:/n^-2, 3-i/t Kn-2, 2-v^ ^/W5-(2-> f/Wl- 

tmmo^m^x^o , 5-70^-2,3-^1: kp- 10 

2, 2-*J* f/H--<y/7 7 y*W>t/Uft: K^*b 
£Hfc£«£:#fc„ JIX* 8l% 0 

] H NMR (CDCh ) 5 1.52 (6H, s), 1.83 (3H, d, J = 1. 
1 Hz), 1.86 (3H, d, J= 1.1 Hz), 3.07 (2H, s), 6.12 

(1H, s), 6.91 (1H, s), 7. 13 (1H, s) 0 
##0J 2 7 

7-01^,^^-2, 3-v>fc Ko-2, 2-v^ ^-5- (2-^ 
-l-y n-<^/W)-<>y^^ v 

1.54 M tert-^^/wy (3.45 mL, 

5. 34 mmol) (7)r h 7 t Kp77> (1 mL) |§ft£{C N, N, 20 
N\N'-fh7^f^fl/yv;T5y (0. 81 mL, 5.34 
mmol) 

(2-^^-l-7 P C2-<^/l/)-<>y^y > (300 mg, 1.07 
mmol) (7)f f7t KP77V (1 mL) ^SriPx, -78 
°C Tf 3Q ^WflH^Lfco *J=-?'/l'Z?W7 4 K (1.32 
mL, 10. 7 mmol) h7t Kp77^ (1 mL) 

apx., -78 °c ^e>**jcsa*-c#asii:fc«, 15 p# 

fc. »^y*W7A^nvh^77^- (-^* 
fy©«^*tWB»xf;l/ 50:l) C«L N *mfc<& 
% (264 mg N llX* 94%) £#fc 0 

*H NMR (CDCh) 6 1.26 (3H, t, J = 7. 3 Hz), 1.50 (6 
H, s), 1.84 (3H, s), 1.87 (3H, s), 2.90 (2H, q, J 
= 7.3 Hz), 6.15 (1H, s), 6.89 (1H, s), 7.00(1H, 

s). 

###J 2 8 

2,3-v^fc Kn-2,2, 7- h !i^f/^y/77> 40 
o-^ /U (19. 1 mL, 184 mmol) CO N,N-v^^vW# 

/PixT? K (100 mL) SSjfcfc. 3-^un-2-^/b-l-7 
n/<> (20.1 mL, 203 mmol) Jo ilfiKK* V £ A (30. 5 
g, 221 mmol) JPx., 80 °C 3 PSIBJI#Lfc. Ki£ 

*fc*«S4r7k (2@) teit/ttSia^hy^A** 

LT 1-^ [ (2- ^ ^ /W2- 7" d ^< xi /P) ir * i/] 

(30.8 g) SrMfcfcLTifco N.N-v? 
:rfvUTxiyy (27 mL) (Cj^U lifiMT, 210 50 
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§\ i m ait 2 m xx^mmiti- h y ^ ^tk^ 

LT2-^ (2-^ ^^-2-7° p 7 ^ / — 

(34.3 g) ?:»tLT#/: 0 :<0 1.20g«rx^y 
-A- (6 mL) iCftflfU mitt* (1.5 mL) £#DX., 2 U# 
WJPfRiaBtLfc. ^/-/wSrSffigicU gtflEfcglFtt 
3i^*rttff, XTffflQmti- h y i>A*»R"Ci!fe 

M^v/y*^*7A^O-eh^77^- (^f- 
>0 fclflfcU (710 mg, IK* 59%) fc#fc 0 

J HNMR (CDCh) 6 1.47 (6H, s), 2.19 (3H, s), 3.00 
(2H, s), 6.69-6.76 (1H, m), 6.91-6.98 (2H, m) 0 
[0 2 0 4] 2 9 

2, 3-i/t Kn-2,2, 7- b V * ^/US-^O^/y 7 >Vi£ 
*t/Wft K 

t^vlHbyy (0.78 mL, 8.38 mmol) <D N,N-S^f- 
/W*M7 5 K (0.71 mL, 9.22 mmol) 888^2,3-^1: 
Kn-2,2, 7- b y ^f/^y/7 7> (680 mg, 4.19 mm 
ol) <D N\N-^5vU*/l^T5 K (2 mL) SSffiSr^P 

so °c -e 15 mm&WLtc 0 Rjsa-&4ijic**s:a 
#\ 5 m zkSHbT- b y 9 

2@ffltULfc 0 ^feitfc^HiiSrTK (20) *3«tVffl» 

b y *A*«arr?»s»* «*»^*->*a±-c«; 

b^y^- (^^rty/ftixf/l/ 30: 1 CO^ 10: 
1) [£t*U MWfr&tt (640 mg, 1ft* 80%) 

1 H NMR (CDCh) 6 1.51 (6H, s), 2.23 (3H, s), 3.05 
(2H, s), 7.50 (1H, d,J = 0. 8 Hz), 7.53 (1H, d, J = 
0.8 Hz), 9.78 (1H, s)„ 
3 0 

2,3-^fc Kn-2,2, 7- b V * ^-5-(2-^ f/H-^o^ 

##«5 D 2,3-v^fc Kn-2,2, 7- by 

* f/w5-^< yy77^/^>f/vft K^ h tzMik 

-&»*#fco te* 93% 0 

'HNMR (CDCh) 6 1.47 (6H, s) , 1.85 (6H, s), 2.17 
(3H, s), 2.99 (2H, s),6. 16 (1H, s), 6.80 (1H, s), 
6.85 (1H, s) 0 
#%0J-3 1 

n^*^yX7/Pft K 
7xx/^>^p^fy (24.9 g, 155 mmol) t&tT 
/U5xir>A (20. 9 g, 157 mmol) (Dxh'p^^y (200 
mL) ©jl^ftC^^ D D ^ f/U^ f /H-f /V (18.0 
g, 157 mmol) COx: hn^y (50 mL) ^ffiSr 0 °C "C 

4o#ra*>ttT«Tu o °c "c 40 ftf*mwLtz 0 
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Ltz, WHtimzmamt-t h y u^mmxm^Ltz 
x^m^m^ts^m (27. 8 g ) zmtz 0 

###J 3 2 

4-->^ n^drv/y^^XT/Wr t K (13.4 g, 71.1 mmo 
1) 1 1 Ka^->/U7 5 (6. 82 g, 98. 1 mmol) 

<D*rM (200 mL) feWi* 2 B#M»!iJft L/c 0 Sff* 10 

tF!)^t«U Ml±TXmm*%£Ltz 0 ftbti 

20: 1 10: 1) T'fiftHf LT, 
4fe (5. 75 g, IK* 44%) 

1 H NMR (CDCI3 ) 6 1.26-1.52 (4H, m), 1.74-1.89 (6H, 
m), 2.56 (1H, br), 7.27-7.39 (2H, m), 7.50-7.62 20 
(2H, m)„ 

[0 2 0 5] ###J 3 3 

4-7/l'tn'<yX7/Vft K (30.5 g, 246 mmol), 7 
(23.5 g, 249 mmol) *5j;U^lfc;& V 7 J* (3 
4.8 g, 252 mmol) CD N,N-^^f;P*M7? K (500 

mD mmm 11.5 ^rajp^iistttfc RjssaffKSr^s 

zmnmt-r hi) <y Ltz&, mm-? 30 
%tsm.&® (48.i g) ^#fc„ r©tcoiim«±»M 

#%0J 3 4 

4-7i^v"<y/= h y/w 

^ft Kj6»b«jBft^*«r#fc. JRap 80% o 
'HNMR (CDCL) 6 6.97-7.19 (4H, m), 7.20-7.28 (1H, 
m), 7.37-7.46 (2H, m), 7.57-7.64 (2H, m) 0 40 
3 5 

4-(l-f^?y 'y-,\,)s<*s-/- Y 

\-7)Virw<y^~ y y ,\, ( 6 o g> 50 mmol), h°^< ]} 
i>y (4.0 g, 47 mmol) Jo i^^* y 7 M. (8.5 g, 62 
mmol) CD K,N-^^f/l/*M7; K (100 mL)®^^ 
£ 95 °C X' 37 ^pIBHW^Lfc. 
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VjJ?Jl'%7J»7V?h7'77j- h^tWSS^ 
^ 20: 1 <D& 5:1) Tit^LT, mMikft® (8.3 
g, UX$ 90%) fcfcfc. 

'HNMR (CDCI3 ) 6 1.66 (6H, s), 3.33 (4H, s), 6.84 
(2H, d, J=8.8Hz), 7.46(2H, d, J=8.8Hz) D 
3 6 

3, 5-e'*(l, L-5^^f-/W^f-/W)-4-t Kadrv'^y^^ 

h y^ 

*J£0ij3 2 £l^«©:£i£f;:.fc >9 , 3,5-f ^d, 

yszmco mum 45% 0 

'HNMR (CDCL) 6 1.44 (18H, s), 5.74 (1H, s), 7.47 
(2H, s). 

[0206] ^nm 3 7 

4-* f-/w-2-7i^yw-lH--f 5 /W5-*/wjK- h y 
£#fc„ JR* 54% 0 

'h NMR (DMSO-de) 6 2.41 (3H, s), 3.19 (1H, s), 7.4 
2-7.54 (3H, m), 7.92 (2H, dd, J=7. 8, 1.4Hz)„ 
###J 3 8 

4-(i-^^/U3i h^v-j^yy^ h y/p 

2-7°n/sV— ^ (4.4 g, 73 mmol) tiKM^Ct V V 7^ 
(60% ffltt, 2.9 g, 73mmol) CD N, N-v?> f/U*/VA7 
5 K (100 mL) m-mZ 0 t TM0 MSmftLlt. Rlfc 
MH&lC4-7/U7i-us<>y~ h y /l- (7.1 g, 59 mmol) CD 
(i,N-v ! ^f/V*/VA7 5 K (25 mL) 0 °C T'JP 

*f-y*»p>ttft^$*-c, mmik&W) (7.4 g, 4x* 85 

%) «r#fc. 

'HNMR (CDCh ) 6 1.36 (6H, d, J=6.2Hz), 4.52-4.64 
(1H, m), 6.91 (2H, d,J=8.6Hz), 7.57 (2H, d, J=8. 6H 
z)„ 

3 9 

g^g? 4->Ty^<yv J yW3i^.x^ 
4->7y<y^o; K (12.6 g, 64 mmol) 
•ThV 7-t» (10.6 g, 129mmol) CD N, N-v 5 ^ f^^^A 
75 K (50 mL) fS-g-tlSr 80 °C t? 25 B*|BUH*Ufc D 

n-r h+tW^xf^ 20:1 cD 

^2:1) T'ftiLt, mmit^m (8.9 g , iix* 80%) 

1 H NMR (CDCIs ) 6 2.14 (3H, s), 5.16 (2H, s), 7.47 



(91) 

179 

(2H, d, J=8.4Hz), 7. 68 (2H, d, J=8.4Hz)„ 
##0ij4 0 

4- [2- (4-^ b*'>y b*~y]<<yy=- b y >v 

##0ij3 8 tm&oyjjmci.*) . 4-y- b*yy 

SrWfc. IX* 93%, 

H NMR (CDCh) 6 3.06 (2H, t, J=7.0Hz), 3.80 (3H, 
s), 4.17 (2H, t, J=7.0Hz), 6.87 (2H, t, J=8. 7Hz), 
6.93 (2H, d, J=9.0Hz), 7.19 (2H, d, J=8. 7Hz), 7.57 

(2H, d, J=9. 0Hz) o 10 

[0 2 0 7] 4 1 

2,3-^t Kn-7-^ F^->-5-^y/77y*M'=MJ 

£#fc 0 JR* 77% 0 

'h NMR (CDCh) 6 3.28 (2H, t, J=8.8Hz), 3.89 (3H, 
s), 4.73 (2H, t, J=8.8Hz), 7.00 (1H, s), 7.16 (1H, 

s)„ 

##0ij 4 2 20 
4-[(l, 3-v?fc Kn-1, 3-v?^-^fy-2H— f V^V K-7W2- 
bV ^ 

A-isT J ^<>y/l<y°v 5 K (4.0 g, 20 mmol) i7?/P 
-< 5 K# U <7i» (3.8 g,21 mraol) CD N, N-v^ 'f'JVft./V 
i>T5 K (40 mL) 20 BSrlBSaTMtttLfc. 

(4.6 g) ^<0fcOtt^ix£il±1t«i-5r. ift< 30 

#%0'J4 3 

Hr^y^f/n^/s h y/w 

4-[(l, 3-v?fc Ka-l, 3-^^-^y-2H--Y > K— 
-<yl/)^f;l/H>'/=MJA' (4.6 g, 18 ramol) it K 
yi/V— TKfPfe (8. 9 g, 180 ramol) COai^y— ;U (90 
mL) 33 H^Mtft^Lf::,, S*tWS:ffla*Tfft 

mmmzmamti- b v p^mmx-m^ttc^ mm. 40 

•thy *A"Cft*U ^cffiTX«^@*LT^jajt:^ 
ft (1.9 g. 1R* 81%) 

1 H NMR (CDCh ) 6 3. 96 (2H, s) , 7. 45 (2H, d, J=8. OH 
z), 7.63 (2H, d, J=8.0Hz) o 
#%0|J 4 4 

N- [ (4- ->r / y * * ^viO * ^ Jfc >T 5 K 
4-(7i Stf-fr) *<■>"/=■ b V/U (1.9 g, 14 mmol) t 
F!Jxf^7;y (3. OmL, 22 mmol) ©fF7t h*P7 
7> (30 mL) Mt^^*^^aU K(l. 1 m 50 
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L, 14 ramol) 0 °C Tii§TLfc 0 9 

^/wn-TVi^gfcfrU *H^^*J(2.0 g> 66%) 

1 H NMR (CDCh ) 6 2. 94 (3H, s) , 4. 40 (2H, d, J=6. 6H 
z), 5.01 (1H, br), 7.50 (2H, d, J=8.6Hz), 7.67 (2 

H, d, J=8. 6Hz)„ 

[0 2 0 8] #%0!|4 5 

6-y h V--3- f y v^^/wjK- h y /W 

■7" h y h^v" K (2.42 g, 44.8 mmol) t 6-f n 

P = 3fy = h- y (3. 04 g, 21.9 mmol) CO N,N-vM 
f/v*;^7? K (50 mL) JWftSr^aT 10 P$IWft# 

->y ijfiv-hy&v bfyy-i— {^fy/mk 

2:l)flliU MMit&VO (2.28 g. IR* 78%) 

'HNMR (CDCh) 6 4.00 (3H, s), 6.83 (1H, dd, J=8. 
8, 0.8Hz), 7.78 (1H, dd, J=8. 6, 2.4Hz), 8.50 (1H, 
d, J=1.4Hz) 0 
##0U 6 

3- (i-> b*y)s<yy"=- b])fr 
/vtp^v^ h y^b^MMb-fr**:^. JR* 78 

%o 

'HNMR (CDCh) 6 1.35 (6H, d, J=6.0Hz), 4.51-4.63 
(1H, m), 7.07-7.13 (2H, m), 7.21 (1H, dt, J=7. 6, 

I. 2Hz), 7.36 (1H, td, J=7. 6, 1.4Hz)„ 
##«4 7 

4- t°y v?y^7/u#^f-5 k l-^v'K 

yf y^a^^T 5 K (52 g, 430 mmol) t 30% ii^-fb 
*S* (65 mL, 570 mmol) <75gftg? (170 mL) 80 
"C T* 12 I^IRHtffLfc. Rj£«fcSfi*-e}&aiU *f 
WLfclS*SraMtL, Tkt^^-y-y-t-^h-cajffl^ 
4fa (30 g> JR* 50%) Sr#yt Q 

'HNMR (DMSO-de) 6 7.66 (1H, br), 7.82-7.87 (2H, 
m), 8.17 (1H, br), 8.26-8.33 (2H, m) 0 
##04 4 8 

#%0tj 47 1 mmojjmz «t 9 , 4-t< f-^^e / y va>e> 

%Mfc&®*mtz. 0 1R*75% 0 

'HNMR (CDCh) 6 2.67 (3H, s), 7.14 (1H, d, J=6. 2H 
z), 7.65-7.84 (2H, m), 7. 96-8. 01 (1H, m), 8.45 (1H, 
d, J=6.4Hz), 8.79-8.84 (1H, m)„ 
#%0!l4 9 

y y i-**y k 
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mmfc&mntz, nx*9i% 0 

'Hi\MR (CDC1 3 ) 5 2.46 (3H, s), 7.53-7.81 (4H, m), 
8.43 (1H, s), 8.69 (1H, d, J=8.8Hz) 0 
[0 2 0 9] ###J 5 0 

###H 7 ilDliro^icj: 7-^fvu*/ y y7)>ib 

' H NMR (CDCh) 6 2.61 (3H, s), 7.20-7.27 (1H, m), 
7.46-7.51 (1H, ra), 7.69-7.79 (2H, m), 8.50-8.56 (2 10 
H, m)„ 

5 1 

,v^t.t ^A^mmit^irntc mm so%„ 

'HiN'MR (CDCls ) 6 1.39 (3H, t, J=7.0Hz), 4.42 (2H, 
q, J=7.0Hz), 7. 92-7. 97 (2H, m), 8.33-8.39 (2H, m)„ 
###| 5 2 

6- 7f^/!Jy l-^i/ K 

##fi|4 7 ttWHt^^tCt 19, 6-^^-yU^y U 20 
5SlHfc£«#fc 0 11X3387! 

' H NMR (CDCh ) 6 2.55 (3H, s), 7.22-7.29 (1H, m), 
7.56-7.68 (3H, m), 8.47 (1H, d, J=6. 0Hz), 8.64 (1 
H, d, J=8.8Hz) 0 
5 3 

o-^=!Jy (51 g, 340 mmolh ^d^d^ £?:e 
fvWm^TVl' (73 g, 310ramol) kfiiMX V (82 g, 
590 ramol) <D 2-7*9 J (200 mL) 3. 5B#^P 

T«Sr@*Lfc 0 #bnfc^ffit7K^b*y (43 
g, 740 raraol) W^y-A- (400raL) ?gf£& 1 B#Pb^D 

S*Lfc. mbtltcBfeZitj Tfrfrb 40 

*MMfciS*-C, (26 g, J|X* 45%) «r#fc. 

'HNMR (DMSO-de) 6 3.97 (3H, s), 5.71 (1H, s), 7.0 
9 (1H, dd, J=7.4, 1.5Hz), 7.27 (1H, t, J=7. 8Hz), 
7.33 (1H, dd, J=7.8, 1.5Hz), 7.65 (1H, s)„ 
[0210] 5 4 

7- /- Y*c*/-2-^->V°7 7 (23 g, 120 mmo 
1) (»*, 5.8 g,92 ramol) CO*y y y (70 mL) 

12 fWrai&jiflftLfco Rfcrnzmuxx-ftm 

Ltz 0 ****** U «»Sr*ldttr, 2 M i£®e£iP 50 
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«risiwftft-f k y mt*m 

ft»3i^/U 10:1) T-ffl^LT. mMit&M (8.0 g, J|X 
* 46%) £r#fc. 

'HNMR (CDCL ) 6 4.02 (3H, s), 6.77 (1H, d, J =2. 2 
Hz), 6.81 (1H, dd, J =6. 8, 2. 2Hz), 7.12-7.22 (2H, 
ra), 7.63 (1H, d, J =2.2Hz)„ 
#%0J 5 5 

2,3-^t Kcz-7-^ h*->s<»f79y 
7-/ b^rU^-yyyyy (8.0 g, 54 ramol) OWtWt (55 
mL) MmiZ 10% /*9WJ*/&* (3.9 g, 49% ^tK 

p°p) a-&«jS:^ia-e**#H*T 8 u£isHf# 

xmm Lfc 0 mmm&mftmk-r v v v^mmxm^ 
*lt, mm\^m (7.2 g , jr* 90%) «r#fc» 

'HNMR (CDCI3 ) 6 3.17 (2H, t, J =8. 6Hz), 3.82 (3H, 
s), 4.56 (2H, t, J=8.6Hz), 6.65-6.72 (1H, ra), 6. 
72-6.78 (2H, m)„ 
5 6 

2,3-^t Rn-7-/- ^•>5-^y>'7 7y*>l'#^t/l' 
7t K 

N,N-^f/W*M7; K (8.0 mL) \Z.Hc*t*sW?C V > 
(8.0 mL, 86 raraol) £0 °C X*ffiTLtz 0 Rj£3§iSte2, 

3-v^t Kn-7-y h^v^iy^^y (6.7 g, 44 ramol) 
(75 N.N-^yf/^MT; K (26 mL) Jgj££r^T* 

*Px, 80 *C T li$IKIif#Lfc. s*s«tSr^a*-c?&a 

Lfctt, *(ca^fc 0 8 m tkshw- h y ^^7K^fR*»p 
fco am«srfi&fpifi^f - h y ^ATK^T^Lfcm, 

#bix7iSatSr->y ^y/^7A^7 h^77^- 

10: ICOm 5:2) fftfLt^ m 

m\&m 0. 5 g , ik* 44%) sr#fc„ 

'HNMR (CDCL) 6 3.32 (2H, t, J=8.8Hz), 3.94 (3H, 
s), 4. 77 (2H, t, J=8.8Hz), 7.32 (1H, d, J =1. 2H 
z), 7.38 (1H, d, J=1.2Hz), 9.82 (1H, s)„ 

mnm 5 7 

2,3-v^t Kn-7-^ h * ->-5-(2-^ ^/P-l-T'nX:-^) 
/ <y/77V 

2,3-^t Kd-7-^ ^•>5-'<yy'77>*M>t/l' 
7t K (3.5 g, 20 ramol) 1 4 y/P tVU h y 7 x ->V 
TjN^^^r^Aa-v 5 K (10 g, 24 raraol) (D^r V 7 t K 
D77V (60 mL) ®S^(C7K*{^ h V <7 J* (60% jfi 
tt, 1.1 g, 28 ramol) & 0 *C TJPx., 2.5 R^mAllRUi 
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wYfy? 4- {^^i/mWi^fr 50:l<Dt£ 10: 
1) (2.0 g, JR* 50%) 

'HNMR (CDCls) 6 1.86-1.88 (6H, m), 3.22 (2H, t, J 
=8.6Hz), 3.86 (3H, s), 4.62 (2H, t, J=8.6Hz), 6. 10 

20 (1H, br s), 6.61 (1H, s), 6.71 (1H, s) D 
[0211] #%#J 5 8 

3-3- har^-4-[(2-^^-2-7 P C2^^/l-)^-^r 

5-3— K'^yy (20 g, 72 rnmol), 3-^ud-2-^ 
;P-l-yn^y (13 g, 140 mmol) bfitMXV V & (20 
g, 140 mmol) <D N, N->^ 5 K (lOOraL) 

80 °C T? 6 «FNJ««sLfc 0 RjEWMfi*"? 

^r«*sr»K^^"c«itaLfco fo\m*mmti-Y 20 

0:i©« 5:1) T'ffiSLT, (22 g, l&m 93 

%) m± 0 

1 H NMR (CDCI3) 6 1.94 (3H, s), 3.91 (3H, s), 4.54 
(2H, s), 5.01 (1H, s),5. 17 (1H, s), 7.41 (1H, d, J 
=1.8Hz), 7.87 (1H, d, J=1.8Hz), 9.83 (1H, s) 0 

5 9 30 
2, h *^-3, 3-^^ f /W5-^>^/7 7 

3-3- K-5-^ h^v'-4-[(2-^^-2-7 P n^^^)^-^r 
^^yXT^fb K (22 g, 66 mmol), SS^7v^^ 
A (II) (0.60 g, 27 mmol), fimil V V J* (9.0 g, 65 
mmol), tfmi-bVVJ* (4.3 g, 63 mmol) if h?^ 
f/l/T^^yn? K (18 g, 55 mmol) CD N,N-v* 
^fWW7; K (300 mL) mWifcZ 100°C "C 2.5 

-f- (^*tWff»xf/W0:i©» 2:1) tffll 
*«<k£* (7.7 g, ft* 57%) 

'H NMR (CDCh) 6 1.40 (6H, s), 3.95 (3H, s), 4.43 
(2H, s), 7.31-7.32 (2H, m), 9.84 (1H, s) D 
###J6 0 

2, 3- i? t K p -7- ^ h * v"-3, 3- v> ^ ^ A-5- (2- ^ ?7U- 1 50 
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3r v^-3, 3- ^ iJvWx t K 

59% G 

*HNMR (CDC Is ) 6 1.33 (6H, s), 1.87-1.89 (6H, m), 
3.87 (3H, s), 4.29 (2H, s), 6.23 (1H, br s), 6.61 
(1H, s), 6.62 (1H, s)„ 
[0212] #%0fl 61. 
2,3-^t Kn-7-^ h *i/-2, f /W5-^y ^7 7 

Kn-7-y h^^2,2^^f;H-<y/77 
y*/!/#^t/Vft K (7.5 g, 36 mmol) i*PSf{fc*? 
*^hy 9 A (0.72 g, 19 mmol) <D/? /-/U (60 m 
L) 0 °C -C 3 B*IW»#Lfc 0 RJft«S:«EET» 

Sr>'y*^7^^D-7h^77^- (^-y-wft 

5:iO« 2:i)f»gLT, *JWfc<&* (5.8 
gN iK*77%) «:Wfc 0 

'HNMR (CDCb) 6 1.50 (6H, s), 2.20 (1H, br), 3.01 

(2H, s), 3.86 (3H, s), 4.57 (2H, s), 6,76 (2H, 
s) 0 

###'J 6 2 

[(2,3-v^fc h^i/-2,2-v^^^/l-5-^<V/^ 
7-/W)^/l/| h y 7x^^^^A^D $ K 
2,3-^t Kn-7-y h^rv'-2,2-> J ^f';V-5-^y/7 7 

(5.8 g, 28mmol) ©v^^vWn-TVV' (9 
0 mL) ^^Htft^y V (0.90 mL, 9. 5 mmol) §r 0 °C 
t«TLfc 0 K(S»fc 0 °C "C 30 #IB«#Lfc«L * 

^cftv^/c 0 w«w*ft?piaft-*- h y l 

Lfc 0 #bttfc»it (7.2 g) t hyy^/u**y^ 
V (7.5 g, 29 mmol) ©h^xy (70 mL) SftRSr 80 

°c -e io ^raa^uyto »£»M»*-?ft9Lfc 

T, *JBffr&* (12 g, 84%) Sr#fc 0 

'HNMR (CDCls) 6 1.45 (6H, s) , 2.83 (2H, s) , 3.49 

(3H, s), 5.33 (2H, d,J=13.6Hz), 6.50 (1H, s), 6.58 

(1H, s), 7.59-7.81 (15H, m) 0 
###'J 6 3 

5-(2-xf/Wl-7 f f^/W)-2,3-v ; l: Kn-7-y h*is-2, 
2-v ; ^fMy/77>' 

[(2,3-v^t Kn-7-^ h^rv/-2,2-v>^^/W5-^y/7 
7^/u)^^/w] h y $ K (5. 

6 g, 10 mmol) (D"r h7t Kn77> (50 mL)^SIg(^ 
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#y £A tert-^h^i/K (1.3 g, 11 mmol) * 0 °C 
XMz.tc 0 RfommzS-^yf S y (2.2 mL, 21 mmol) 

*icav^. 1 M *||«:JiqATllttJCL*:|t, 

0:1 5:1) fffiiSL-c, mmit^ (2.4 g% ft* 8 

7%) £#fc 0 10 

iS##J„ 'HNMR (CDCls) 6 1.09 (6H, td, J=7. 6, 1.8 
Hz), 1.51 (6H, s), 2.12-2.34 (4H, n>), 3.02 (2H, 
s), 3.85 (3H, s), 6.16 (1H, s), 6.61 (1H, s), 6.64 

(1H, s) 0 
##0IJ 6 4 

2,3-v^t Vo-5-^.y/yy>-^^^ Ny/U 
2,3-v 5 t KD-5--<yy77y*;v*>t;V7't K (5.0 
0 g, 33.7 mmol) fcitft K n * *s)\,T % (3. 
52 g, 50.6 mmol) <D=¥i? (70 mL) 2 RffSftPgi 

JSiJfELfco RJSiB£-*J&**fcaf?, zkSHfc* y !7 AT* 20 

xmmit^m (3. 03 g> ft* 62%) 

69-70 "Co 

'H NMR (CDCh ) 5 3.26 (2H, d, J = 8. 8 Hz), 4.67 (2 
H, d, J = 8.8 Hz), 6.82 (1H, dd, J = 8. 8, 1.0 Hz), 

7.42-7.46 (2H, m)„ 

[0213] 6 5 

2,3-i/t Kn-7-^ h^f-/-2,2-^f;V-5-^y/77 30 

2,3-v ? t Kn-7-y K =Sf v-2, 2- v 5 ^ ^/WS-^^V' 7 7 
>7J/U-^>-y-/Pr t K (8.40 g, 40.7 mmol) *5±t/t 
Ko3f-Wl'7 5yiiJg (4.25 g, 61.1 mmol) ©3f®? 
(100 mL) SfjRfc 3 ftmftlKtilttLft:. Rj&H£»fc* 

*t-a§\ **<b# y ^A-effpLTflrttiL. fc*£ B B B £?§ 

y;V*7A^D-7h^77^- h^fty/Siif^ 

5:1) |C#U «IHb£*5 (6.73 g, ft* 81%) 40 

73-74 1 0 

'H NMR (CDCls) 6 1.54 (6H, s), 3.07 (2H, s), 3.89 
(3H, s), 7.00 (1H, brs), 7.12 (1H, br s)„ 
#%#J6 6 

4-(7i=;i'ft)'<y'/= b ] J ^ 

4-7/W^-n^^y^ h y/W (5.00 g, 41.3 mmol) <D N, 
N-^W/WT? K(100 mL) ^l;W7i/- 
(4.55 g, 41.3 mmol) *5 J: IfiKlfcjt/ y £ A (5.71 g, 
41.3 mmol) £2)Px., gSf#Hf(T 150 °C t* 2.5 0 50 
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T-?*«e*U gi»S:7klcj£v^% 

^■CifflL. ttti3$?£«&fDiifkT- h y -7A7k^T*»fe 

©i^^twsii^ 20:1) fcttu Mfc-a* 

(6. 03 g, ft* 69%) £#fc 0 

'HNMR (CDCls ) 5 7.15-7.20 (2H, m), 7.42-7.55 (7H, 
m) 0 

6 7 

4-(l-^5M-:xfvl')-<y;/- h y/V- 

##^6 5 tmmo jjmz-£ <o 4-(i-^^-^^)-< 

VXT/Vft K^fflV^T^jS^-a-^Srttfc. UK* 77% 0 

'h NMR (CDCls ) 6 1.26 (6H, d, J = 7. 0 Hz), 2.89-3. 
03 (1H, m), 7.00 (2H, ddd, J = 8. 4, 2.0, 1.6 Hz), 
7.12 (2H, ddd, J = 8. 4, 2.0, 1.6Hz)„ 
6 8 

IWIJ6 5 tmm<Dj} ; mz£<9 5-^f/H-ft7iy 
*A,i£**flSf\i K«rJBi^-C*Wfc£*«r»fc. ft* 6 
0% o 

"H NMR (CDCh) 6 2.46 (3H, s), 6.95 (1H, d, J = 5. 
0 Hz), 7.47 (1H, d, J= 5.0 Hz) Q 
[0214] 6 9 

4-( h y h^y)-<^/=- tv* 

m%M6 5 tmm<D^miz^'o <i-(bv y/u*u* 

■»^yX7^ft KSrffl^TaMfc-frfcSrWfc. ft* 
71%. ifctttt. 

' H NMR (CDCI3 ) 5 7. 33 (2H, d, J = 8. 6 Hz) , 7. 76 (2 
H, d, J = 8. 6 Hz) 0 
#%#J 7 0 

3, 5-v 5 ^ n P-4-t°y ^^TJ^^^-y-zl-T-'t K 

v 5 ^ y 7°n tVPT 5 > (24. 9 mL, 177 mmol) h 7 

t Yvyyy (150 mL) 1. 6 M n-7'f/HJf 7-^ 

(116 mL, 186 mmol) £\ S*#H^ 
T, -78 *C T? 20 7>FB^^tTMTs oV^T*3, 5-v 5 ^ n 
n f y (25. 0 g, 169 mmol) ©rh7t Ko 77 ^ 

(100 mD mmz 15 ^ra*Mfcs5TL, ^btciRitar* 

20 ^m^WLtZo N,N-7^fM/VA7; K (18.3 m 
L, 237 mmoD&iQx., ^T*18 «rlBH»i*Lfc. SJS* 
^^S^ (60 mL) <£>7k (400 mL) »«Klttff, ^?ST*2 

aitsr'>y h^?7^- (^=¥-y-> 
/ftifcETvw 10:1 5:1) ictti, m.m\t&m (7.9 

6 g, ft* 27%) £#/t 0 
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'HNMR (CDCh) 6 8.64 (2H, s), 10.46 (1H, s)„ 
7 1 

3, n D-4-fy v ? y*/l'#= h y >V 

###|6 4 tP^O^&lCi'? 3,5-^na-4-fy>? 

86% 0 

K£ 114-115 "C. 
'h NHR (CDCh) 6 8.69 (2H, s)„ 
7 2 

3- ^ 3-Ar-2- s f-*y*.VilA'#~ h])/^ 10 
###'J6 5 i:l^«o*jfeJcJ;») 3-^/P-2-ft7iy 

9%. 

'H NMR (CDCh) 6 2.55 (3H, d, J = 1. 0 Hz), 6.78 (l 
H, dd, J = 4.0, 1.0 Hz), 7.44 (1H, d, JM.OH 

z) 0 

[0215] 7 3 

4- (^fw/i'7-f=/i')'<y/= h y/^ 
4-(;<^7^f•;a-)•'<:''V'=.^ y yv (5.00 g, 33.5 mmol) 
<D/?J —)V (200 mL) , =r b 7 t Kn 77> (50 mL) 20 

(50 mL) <Oi6£Jg«K:**ifi3 by 
?A (7.89 g, 36.9 mmol) ^r^JPx. 2 NPHQftHROBIEL 

T*gfc*Hg, ftftUT*«ft#* (4.39 gx 4X^79%) % 

Kfej^i 87-90 r 0 

'HNMR (CDCh) 6 2.81 (3H, s), 7.89 (2H, dd, J = 
8.4, 2.0 Hz), 8.07 (2H, dd, J = 8. 4, 2.0 Hz), 
###J 7 4 

4-(^^/w^/w*=/w)-<>y*= h y 30 

^(^f/Vf^^yy^h!)^ (5.00 g, 33.5 mmol) 
ro-/7Dn^^y (150 mL) Wtk\Z. m-f n ni®3cj,# 
St (15.0 g, 73.7 mmol) £*Px. 0 °C T* 30 #KUJM$ 
U SbJC^a-C 5l$|t|fl|#Lfc. fcfcm* 2 M 7kS$ 

fc. ttWiftSr*IWk-t- h y h y -7i*fc 

«fctf«fc H y $J>nltejMIMte£XM&faS4k1- b 

T> mMit&Vi (4.53 g, l|X$ 75%) £#fc 0 40 
Ii6 142-144 °C„ 

'H NMR (CDCh) 6 3.10 (3H, s), 7.90 (2H, d, J = 8. 
8 Hz), 8. 10 (2H, d, J= 8.8 Hz) 0 
7 5 

3,4,5-h y / F^^y/- h y >v 

##0ij6 5 i:PI«©*jfetC«t") 3,4,5-hy / 
yXj/Uft KSrfflV^T*jB<b-&ftS:»fc. HX* 60%, 
116 93-94 *C„ 

' H NMR (CDCh) 6 3.89 (6H, s), 3.91 (3H, s), 6.87 

(2H, s)„ 50 
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##01J 7 6 

2, 2' - 1* t° y K 

2,2'-tffy vf/U (25.0 g, 160 mmol) CDynn/JvWA 
(400 mL) ^M{C7k^Tm-i?nnii^,|,#K (38.4 g, 1 
60 mmol) ZM*., Sfit? 12 B#Pfl£#L7t„ SJtfSS: 
5% ^K^h y * U na> 

ft, aaESriiufitti'y aw^^d? h^77^- 

m (16. 1 g, 58%) £#7t„ 

Rj^L 58-60 t„ 

'HNMR (CDCh) 6 7.45-7.52 (3H, m), 7.89-7.98 (1H, 
m), 8.09-8.14 (1H, m), 8.35-8.39 (1H, m), 8.73-8. 

78 (2H, m) 0 
[0216] ###| 7 7 

l-[2,2'-t'fy v ; ^]-6-f/U-l,6-v ? t KD-6-^-^rV-3 

-t°y v?^7jyw^>-y-5: k 

6-^ani3fy75 K (4.70 g, 30.0 mmol) fcitF 
2,2'-tft°y l-^-^v'K (10.3 g, 60.0 mmol) <D 
^•>uy (90 mL) io^Ximm (18 mL) ftMft{C28Xft^ 

^mmmmm (12 mD srjq^., 10 mmmmmL 
ft. Eu&8t&mt:*m{ti- b y mm 
Ltcunkzmm, b&lx. sift^ (3.2o g . nx* 

36%) £#7t 0 

'H NMR (CDCh) 6 6.60 (1H, d, J = 10.0 Hz), 7.39- 
7.66 (3H, m), 7. 83-8. 03 (3H, ra), 8.14-8.51 (3H, m), 
8.68-8.75 (2H, m) 0 
7 8 

l-[2,2'-t*t°y v?>']-6-'f/Wl,6-v f t KD-6-^-=JrV-3 

Vy*/^- b y 

N,N-^^f/l'*/VA7 5 K (2.04 mL, 26.4 mmol) COT 
-feh^MJ/V (30 mDjg^lc^K^T^^-y-y^^n y K 
(2.09 mL, 24.0 mmol) £j&TU IUST 15^JI# 
Lfc„ l-[2,2'-t*t°y i?y]-6-s(/l>-l,6-i?t Kn-6-^" 
=3f y-3-fy v?y*^*>-y-5 K O.50 g , 12.0 mmol) 
^APX, h y^f-/WT5: > (7.36 mL, 52.8 ramo 

1) SrTkJ&TiKTLfcSL Sfit? 24 B#^fll^Lfc 0 S 

^^/U^— r/Pfi^^LT, icMik&90 (2.06 g, 1|X^ 
63%) £#7"C 0 

'H NMR (CDCh) 6 6.69 (1H, d, J = 9. 6 Hz), 7.51 (1 
H, ddd, J = 7.4, 4.8,1.0 Hz), 7.82 (1H, dd, J = 9. 
6, 2.2 Hz), 7.83 (1H, d, J = 7.6 Hz), 7.99(1H, td, 
J = 7.6, 1.8 Hz), 8.19 (1H, t, J = 7. 6 Hz), 8.42 
(1H, d, J = 7.6 Hz), 8.49 (1H, d, J = 7. 6 Hz), 8.7 
4 (1H, dd, J = 4. 8, 0.6 Hz), 8.97 (1H, d, J = 2. 2 
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Hz). 

###J 7 9 

1, 6-v 5 1 Kn-l-(8-^^U-2-^r/ U =-JV)-§-jr* V-3- 
fc°y v^;*//^"- hi) 

6-^DBi3fy7^ K (5.90 g, 37.7 mmol) ioXXl 
8-^^/^^/ ]) y l-^-^r->K (9.00 g, 56.5 mmol) CD 
*yyy (90 mL) i$£UffiM (18 mL) ^(C25% Hft 

(12 mL) £#Px., 6 BfPsWDflftil^ Ufc„ 
S^fl^**^^ h V ->A*^?g[ca#\ tfftiJLfc 
*Sbb£?III(, JSl^LT, l,6-i?t Kd-1- (8-^^-2- 10 
df-y y -/W)-6-^-^y-3-t°!J v^/Wtf'^l)-?: K (9.0 

3 g. Jft*86%) £#fc 0 ot'fCN.N-^y^/W^^AT? 
K (7.48 mL, 96.6 mmol) COTi? h=- h }) fV (200 mL) 
^(^kftT^f-y n y K (8.43 mL, 96.6 mmo 
1) &»TU mUX' 15 ^ra*#Lfc 0 1,6-^t Kn- 
l-(8-/-fvl-2-^/ V =-M-6-**y-3-t°V 'SyjJfr 

K (9.00 g, 32.2 mmol) £*P;t, ^fel-MJ 
^^/UT$y(26.9 mL, 193 mmol) &7k?£T?i§T L/i 
it ^ffl-C 20 siFWLfc, KJS^*«J±T-C-g^ 

g*u «HS£*iwfc-*- h v <yj±fc®mcm^tc 20 

77 4- <^*f-WBMfc=?vi' 2:1) tdttU ffHJL 
fci|§g^S^?vlo:-7vi^jfe}£L-C, MMit^m (2. 

04 g, IK* 25%) £#fc„ 
Bt6 269-271 *C. 

'HNMR (CDCh) 5 2.73 (3H, s), 6.70 (1H, dd, J = 
9.6, 0.6 Hz), 7.62 (lH.dd, J = 7. 6, 7.0 Hz), 7.73 
(1H, d, J = 7.0 Hz), 7.84 (1H, d, J = 8. 8 Hz), 7.8 30 
4 (1H, dd, J = 9. 6, 2.6 Hz), 7.93 (1H, d, J = 7. 6 
Hz), 8.55 (1H, d, J = 8.8 Hz), 8.93 (1H, d, J = 2. 
6 Hz)„ 

[0217] ###J 8 0 
l,6-v?t Kn-l-(4-y ^/U-2-t°D v?=7U)-6-;*-*y-3- 

t°y v^/W/tf^-y-s k 

Hna = 3fy7; K (6.68 g, 42.7 mmol) &J;t>* 
4-y^/U-t'y v>> l-^"^->K (9.32 g, 85.4 mmol) CD 
*yvy (120 mL) #5j;U«ff* (25 mL) |$ffi(C26X * 
fc**/SI«*« (15 mL) Zm*., 3 l^ra*Pflftja«EL 40 

L/iM B B B *)isi, s&lt, mmik&vn (5.14 gv 

56%) Sr#fc. 

'h MR (CDCI3 ) 5 2.42 (3H, s), 6.55 (1H, d, J = 9. 
4 Hz), 7.33 (1H, br s), 7.36-7.40 (1H, m), 7.61-7. 
62 (1H, m), 7.86 (1H, br s), 7.96 (1H, dd, J= 9.4, 
2.6 Hz), 8.49 (1H, d, J = 2.6 Hz), 8.51 (1H, s). 
##0ij8 1 

1,6-^fc Kn-l-(4-^^U-2-t"y v 5 — /W)-6-^"df V-3- 
fy i?yi>A>#=. Y 50 
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N,N-v f ^f-/U*/Ui>.7? K (2.30 mL, 29.7 mmol) <DT 
•feh^^y/p (70 nL)mmc7klfcT**y-})/>?v V K 

(2.36 mL, 27.0 mmol) fciSTU P^UT- 15#IHHt# 
Lfc 1,6-^t Kn-l-(4-^^/W2-fy i?=-jV)-&-* 
^y-3-t*y K (2.88 g, 13.5 mmol) 

SriPx.* £ b\Z h V ^J-frT y (4. 14mL, 29. 7 mmol) 

«r*}&T«TLfcfc, SfST* 12 #IKH*#Lfc 0 KJfc 
*Kt*:«ETT?aHI«*L. »»«r*»{b^ h y 

h y h y ^A±-eft«, sa, ft 

(^dr-y-WS^K^^/l' 2:1 <o\k 1:1) tctt 
ffr&fc (2.02 g , Jfcsp 71%) fcfcfc. 

St,* 166-168 °C 0 

'H NMR (CDCh ) 5 2.47 (3H, s), 6.68 (1H, dd, J = 
9.4, 0.8 Hz), 7.20-7.24(lH, m), 7.45 (1H, dd, J = 
9.4, 2.6 Hz), 7.71-7.73 (1H, m), 8.43 (1H, d, J = 
5.0 Hz), 8.46 (1H, d, J = 0. 8 Hz)„ 
8 2 

•^d^ / y (84.1 g, 1.00 mol) feiW-^Pn 
*^->W$ K (134 g, 1.00 mol) <DWWkB<M (250 
mL) Mmc 2,2'-7/t'^M yyj-a- h (1.64 
g, 0.10 mol) SrJPx., JtfigltT 6 Lfc. K 

ft-a* (59. 2 g v HX* 50%) Sr#fc 0 
80-86 °C /l. 7 kPa (13 mmHg) 0 
' H NMR (CDCh) 5 1.84-2.72 (6H, m), 4.12 (1H, t, J 
= 6.8 Hz) 0 
###|8 3 

2-(2-^ h^-->7^ 'y *ci/)i/t w<y?j y 
{/T^^—IV (31.0 g, 250 mmol) CO N, N-v 5 ^ ^/U* 
/^7 5 K (400 mL) «f«Kl**{b-*- h V $ J* (60% ft 
(12.0 g, 300 mmol) ^JPx., 0 °C t* 30 ^|BJ 
*#Lfc 0 (59. 2 g, 499 mm 

ol) CO N,N-^>f/^M7? K (100 mL) ^Srjg 

tu 0 °c -e 1 mmwLtc, KJtmmzm 

JBET-C»«ie*L, »itSr*jcav^ 

mm^fr 4:1) (cttu *a^^* (28.4 g , iix* 
55%) 

H NMR (CDCL) 5 1. 62-2. 51 (6H, m), 3.86 (3H, s), 
4.61 (1H, td, J= 7.8, 1.4 Hz), 6.84-7.04 (4H, m)„ 
[0218] 8 4 

i-y h^r->-2-[(2-y j-yyis? a^y^^)**^]^ 
y^fy 
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j-f-fr V V 7i^/1/*^*=i?A/d 5 K (103 g, 289 
mmol) ®fh7t Kn77> (600 mL) ^ffiiC* \) V 
A tert-7" K (30.9 g, 275 mmol) °C 

"C 3 BfP B m#Lfc 2-(2-t< Y*?y7^/*y)y?u 
^ViS'yy (28. 4g, 138 mmol) ©fl^7tKD77^ 
(200 mL) }g?g£?&TU £*b(C 0 °C T"l B*ra«#L 

2t«§L/-C„ ?IS?r->y*7->*7A^Dvh^77^- 10 

(^HfWftjfcr^vl, 20: 1) (c#tU WzMikSVO (2 
2. 4 g, l|X* 79%) &fcfc 0 

'HiMMR (CDCL) 6 1.60-2.55 (6H, m), 3.85 (3H, s), 
4.89-4.93 (1H, m), 5.07-5.17 (2H, m), 6.83-7.00 (4 
H, m) 0 
###J 8 5 

2-(i—y? D^yry-i-f/MW-e-^ R'>7i; 

—)V 

1- / b*y-2-[(2-J?-yyy? v<y3-/U)j-*y]-< 20 
y-^y (22.4 g, 110 mmol) £ N, N-v^^/WT- y > 

(30 mL) lCig«PU S^#H^T, 180 °C 7? 3l$mft 

■frWBB^fvw 50: i) mm\^m (19.3 gv 

86%) 

! H MR (CDCI3) 6 1.78-1.94 (2H, m), 2.24-2.36 (4H, 30 
m), 3.42 (2H, s), 3.88 (3H, s), 5.30-5.32 (1H, 
m), 5.68 (1H, s), 6. 70-6.83 (3H, m)„ 
8 6 

7-/- h^fv'^fn['<yy77y-2(3H), l'- ; S?v<y 

2- {\-i/f D^yfV-l^/M^)-6-^ h*-s7*S 
—)V (22.4 g, 110 mmol) <D (200 mL) 
mCykftsTlfemfc (20 mL) £}jgTU 4 B#K*Dfl31))fE 

EE)f*fLfc„ ?5^^^y7J^>77 7A^n-7 h/7"7^ 

- (~.*y->mwt^?-* 50:1) ic^u mMitsw 

(17.0 g, 1|X* 88%) £#7c 0 

'HNMR (CDCL ) 6 1.67-2.21 (8H, m), 3.19 (2H, s), 
3.86 (3H, s), 6.70-6.80 (3H, m) 0 

8 7 

hJr^t , o['<yy I 77>'-2(3H),r->'^ w<y 
?y]-5-*MW;l'ftK 50 
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(15. 5 mL, 166 mmol) ^tK/^T N.N-v 5 
^/UtJvU^T? K (6.44 mL, 166 mmol) MjjSTL, 
$ b\C7-/ h * v- * fc° n 7 =>y-2(3H), l'-i/f 

n^V^y] (17.0 g, 83.2 mmol) <D N,N-'7^ 
>^7? K (30 mL)^^7K^TrBTL/cm, 80 °C X 
6 B#raft^Lfc 0 SJ£?!-£-^£*7]<(ca£\ 8 M 7K^ 
fl^ h y -7 A*^T"^fP Lfc&, H^^/L-T-tttti L 

hy^^±T'^, iiiiiLfc. ?^«^->y* 

7 i ;^7A^Dvh7 I 77-f- (^^-y-y/^^if-^ 
10:i)^#tL, "y^f^-y- ^-^^-y^b'^mW: 
Z-tX, mMfc&W) (11.0 g, J|X$ 57%) Sr#/t 0 
it,* 54 0 C o 

' H NMR (CDCL) 6 1.70-2.26 (8H, m), 3.26 (2H, s), 
3.93 (3H, s), 7.31-7.34 (2H, m), 9.80 (1H, s) 0 
[0219] #!] 8 8 

:7 7>-2(3H), l'-v-^ D^y^y] 
7-^ h^>*fc°n Hy/7 7y-2(3H), l'-v^ n-<y 
?>0-5-#/l^>1>vl'7 :: 'fc K (10.5 g, 45.2 mmol) *3 
<fct>V V7°n tVP h y 7i=/l/*^*=7A3-v ; K 
(31.4 g, 72.6 mmol) OfF7tFn77y (150 mL) 
»»«tC**^^ h y -7 A (60% ffi^ft) (3.26 g, 8 
1.4 mmol) £#qx., 1 mfflMmWffiLtz, Rfcfe&VoZ 
10% i&ftT^-^A*^^^ K^^^T*2lHl 

ttttsL/c, ^fc-arfc*-«s***i«tt;fiSfp^b^- h y ? 
ATK^-csfejf, ^^^y7A±7:-^ N m 

- (^^twstixf/u 20: i) tc#tt, mmit^m 

(11.0 g x W 94%) £#fc„ 

'HNMR (CDCL) 6 1.54-2.20 (14H, s), 3.17 (2H, s), 
3.85 (3H, s), 6.20 (1H, s), 6.60 (1H, s), 6.66 (1 
H, s)„ 

8 9 

2-y'a^-3-^<y^yy 

(172 g, 2. 00 mol) <D/9/—;\> (500 m 
L) %M (51.5 mL, 1.00 mol) £?KTU MM. 

^v^v"7i,±7:-^ 6®, m&mffiLtzo 

mm^msm^Lx, mmit^m (72.3 gN i&m 44%) 

^t#fc» «* 65 t: /3.3 kPa (25 mmHg) 0 
'HNMR (CDCL) 6 1. 12 (3H, t, J = 7.4 Hz), 1.75 (3 
H, t, J = 7.0 Hz), 2.61 (1H, dq, J = 18.0, 7. 4 H 
z), 2.87 (1H, dq, J = 18.0, 7.4 Hz), 4.42 (lH.q, J 
= 7.0 Hz)„ 

9 0 

2-(2-^ y^r-yy^jZr^-z-^yv ;y 
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*H NMR (CDCh) 5 1.07 (3H, t, J = 7. 4 Hz), 1.51 (3 
H, t, J = 6.8 Hz), 2.59 (1H, dq, J = 18.0, 7. 4 H 
z), 2.75 (1H, dq, J = 18.0, 7.4 Hz), 3.87 (3H, s), 
4.62 (1H, q, J = 6.8 Hz), 6.75-6.99 (4H, m) D 
9 1 

1-^ Y*i/-2-(\-*3-JV-2-*^U>-7 Y^ri/)^<y^y 

i/)-3-^y? y yfrbmMik&mzmtco Hx* 79% G 



10 



2 H NMR (CDCh) 6 1.07 (3H, t, J = 7. 2 Hz), 1.50 (3 
H, t, J = 6. 6 Hz) 2. 13 (2H, q, J = 7. 2 Hz), 3.86 (3 

H, s), 4.74 (1H, q, J = 6. 6 Hz), 4.88 (lH,d, J = 

I. 4 Hz), 5.07-5.08 (1H, m), 6.78-6.91 (4H, m) Q 

9 2 

2- (2-^^/W2-^x— /l^)-6-^ h * i/7 J — 
##«8 5*H«0>;frifcfcJ; 9 1-^ h*^-2-(l-*f- 
/W2^ fuy7>^ -O-^ 20 
fc 0 1R* 97% 0 

X H NMR (CDCh) 6 0.98 (3H, t, J = 7. 6 Hz), 1.61 (3 
H, d, J = 7. 0 Hz), 2.04 (2H, q, J = 7. 6 Hz), 3.35 
(2H, s), 3.88 (3H, s), 5.19 (1H, q, J = 7.0Hz), 5. 
68 (1H, s), 6.69-6.83 (3H, m) 0 
9 3 

2,2-^fvW2,3-v ? t Kn-7-^ h*^y/7 7> 
#%«8 6 tmm&jjfeicx V) 2-(2-^JV-2-Zf z r~ 

86% 0 

l H NMR (CDCh) 6 0.94 (6H, t, J = 7. 4 Hz), 1.78 (4 
H, q, J = 7. 4 Hz), 3.01 (2H, s), 3.87 (3H, s), 6.7 
1-6.78 (3H, m) 0 
9 4 

2,2-v^fvl'-2, 3- i?t h * i/-5-^< V V7 y 

2, 2-^^/1-2, 3- v^fc h ^ -y^O^/y y >fr 

b*»tS*«:»fco IX* 59% Q 40 

l H NMR (CDCh) 6 0.95 (6H, t, J = 7. 4 Hz), 1.82 (4 
H, q, J = 7.4 Hz), 3.08 (2H, s), 3.93 (3H, s) , 7.3 
0 (1H, br s), 7.31 (1H, br s), 9.79 (1H, s) 0 

[0 2 2 0] #401 9 5 
2,2-^^-2,3-^ Kn-7-^ h * *>-5-(2-^ ^vWl 

#%«8 8 fclB«©*ifeK:J: 9 2, 2->^^/U-2, 3-v?fc 

b*»b-&ftSr»fc. £*#3 0 50 
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H NMR (CDCh) 6 0.94 (6H, t, J = 7. 4 Hz), 1.77 (4 
H, q, J = 7. 4 Hz), 1.87 (6H, s), 2.99 (2H, s), 3.8 
5 (3H, s), 6.19 (1H, s), 6.59 (1H, s), 6.64(1H, 

s) 0 

ij 9 6 

2,3-v^fc h*i/-a, a, 2, 2-X h7^f^-5- 

^yy f 77^?>7 5 v 

3-(2,3-v?t Kn-7-^ h 3f v^-2, 2ri?t <y*/7 
y^/l-)-2,2-iy^^juyuh 0 ^ym (5. 0 g, 18 mmo 
1), ^7 3inyW3i>^*y/UT^K (5.6 g, 20mmol)t 
h y ^"f-JVT 5 > (2. 8mL, 20 ramol) <OY)V^y (100 

mD »a«& 1 mmmmm^tc 0 

®*tfc 0 »e>*ifcaatic e m ^ (30 mD 
60 °c t? 1.5 B*ra«#Lfc« K*s*Sr*a*-eft»L 
8 m *iMb^ h y * A*«HKSrjp*.TT/i/* y tt 

* (3. 6 g, JRJ* 80%) «r#fc 0 

'HNMR (CDCh) 6 1.13 (6H, s) , 1.51 (6H, s), 2.58 

(2H, s), 3.02 (2H, s),3.86 (3H, s), 6.55 (1H, s), 
6.59 (1H, s) 0 

#%#! 9 7 

6-^nn-N-[2-(2,3-v ; b h 3r v--2, ^ 

/W5-^y/7 7^)-l, l-^^f"/W3i^W]-3-lf y 

2,3-^t: h+v'-a, a , 2, 2-X h 7 ^ ^-5- 

^y/77Vx^yT5y (3.7 g, 15 mmolh 6-^n 
p^nfy^pU K£lfc£ (3.9 g, 18 ramol), 
Tk*-^ h ] J (4. 7 g, 56 mmolh rFn Ko77 
> (30 mL), hyw^^ (60 mL) (30 mL) (DW&fyl 

.SrSffl-C 14.5 «p|IB»»Lfco R^«:»ET*»U 

u«sriaip*ft^ h y ^A*»«-eas*Lfc*,' 

(4. 9 g, 86%) £f#fc 0 

Bi£ 118-119 °C 0 

'HNMR (CDCh) 6 1.48 (6H, s), 1.49 (6H, s) , 2.97 
(2H, s), 3.04 (2H, s),3. 73 (3H, s), 5.72 (1H, br), 
6.51 (1H, s), 6.56 (1H, s), 7.38 (1H, d, J=8. 4H 
z), 7.96 (1H, dd, J=8. 4, 2.1Hz), 8.62 (1H, d, J=2. 
lHz) 0 

[0 2 2 1 ] ###J 9 8 
N-[2-(2,3-v*fc b*i/-2,2-i?* s ?/\'-5-'<> 
^77^)-!, f"/W]-l,6-v^fc Kp-1-(6- 
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5 K 

6-^na-N-[2-(2,3-v J t h * v"-2, 2-~J * =J- 

;v-5-s<yy'yy~M-i, i-z// ^vi^^/KM-ty "J 

yTJ^tf^-f-S. K (1.5 g, 3.9 ramolh 6-^fvl^/ ]) 
> l-**->K (3.9 g, 24 mmol), 25%^k7K*/RH 
fg$! (1.6 mL) fcitJ 5 ^ (2.4 mL) CD hAoiy (13 m 

D 19.5 tiffflMmmmvtc, 

j&sm, s*ia^««:*^av^. s m *iMk"f h y * 

■?ft#Lfc«. niw- h y nizyxmrn 

(^^f-W^ O D/jVV.A/g'Egt^fVl' 

l:l:2) f»SL, ^9r-y->'-vM' V^n 
tr/n— y/pJ:9te*ftU *Hl"fc£* .(1.2 g, JRsp 
59%) £#fc 0 

192-193 t: 0 

'HNMR (CDCL ) 8 1.45 (12H, s), 2.57 (3H, s), 2.92 
(2H, s), 3.03 (2H, s), 3.75 (3H, s), 5.60 (1H, br 20 
s), 6.54 (2H, d, J=7.4Hz), 6.65 (1H, d, J=9. 4Hz), 
7.58-7.70 (3H, m), 7.86 (1H, d, J=8.8Hz), 7.97 (1 

H, d, J=8.4Hz),8.20 (1H, d, J=8. 8Hz), 8.51 (1H, d, 
1=2. 2Hz)„ 

#s%0fl 9 9 

5-(3->7;7i^/V)-lH-f h7/-/l^l-fti t^fls 

3-(lH-f h 7 ^-^-5-^ /Pj'iy/^ h JJ/U (1.77 g, 
10 mraol) £ NJ-v/^f/V*^/? K (20 mL) (C^ 
/5>U 7jcftTT'j^®^ y >7A (1.65 g, 12 ramoDir^D 30 
^E-fUMfvW (1.84 g, 12 mmol) i SrAQxT^tC t 

tc 0 mmto**sV-iJ>fA>l3yJ*9x2-v Yfyy 

U ~.*-U-Wffflfc«if7U (2:1) -C'^fflLTS^jffl^^ 



#*-c*i6u ^=*-y- v^hw-^^xm^i 



(1. 



98 g, J|X*81%) &#fc D 
m& 67-69t 0 

'HNMR (CDCL ) 6 3.86 (3H, s), 5.51 (2H, s), 7.5- 40 
8.6 (4H, m) 0 
1 0 0 

2,3-^fc h^v--2,2-v f ^^/P-5-(2-= Fpx 

yl/)^y/7 7^ 
2,3-v^t Kn-7-^ h^rv'-2 ) 2-v'^fyW5-'<y > /7 7 
i^/Wztfdf-yvl/Xt K (17.5 g, 84.9 mmol), SflT^ 
^-^A (4.36 g, 56. 6 mmol) <£>— 1- n ^ 9 V (85 m 
L) S^*Sr 100-105 °C f 1.5 B#ra*#Lfc. KlSiB 

£*j*ft»:=?vwcigfl?u tX*= it/ISfp^by- h y •> 
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^hw^Lxmrnit^ (17.1 g , ik* 81%) 

St£ 154-156 °C 0 

'HNMR (CDCL,) 6 1.55 (6H, s), 3.08 (2H, s), 3.92 
(3H, s), 6.91 (1H, s),7. 04 (1H, s), 7.51 (1H, d, J 

= 13.6 Hz), 7.96 (1H, d, J = 13.6 Hz)„ 

[0 2 2 2] #%0iJ 101 
N-[2-(2,3-v 5 t Ko-7-^ Y*i/-2,2-*J* , f'Ar-S-<<> 
/77^)if/l,]xyX7 5 K 
2,3-v ? t Kd-7-^ h^'>-2,2-v?^f-;H-(2-=hni 
f^^y/?^ (16. 3 g, 65. 4 mmol) ©rh7t 

h'D77> (250 mL) jgftlCJkftT**^ !J ^ yJ»T>V 
5^>7ix (7.44 g, 0.196 mol) {CjPx., 4 

•fe/U (KM) (37 g) ^JPX, IBfcn^TU (100 mL), 
Sfcl^T'* (15 mL) ^«TLfc 0 

T' 10 #|ffl»#U 5», MjBtSiLT 2,3-^t Kn- 
7-/ h*-y-2, 2--y* f;l-5-^y/77 yx;?y7 5y 
£^&m,&M (12.9 g) :©2.22g^f ^7 

tKP77> (10 mL) |C»*U ^Sthy^A (1.3 
8 g, 13.0 mmol) ©7K (10 mL) ^SlrJDX., ft/ftT^ 
y/^fMn!) K (1.28 mL, 11.0 mmol) %'$T, IHM 

/n- 2 0ttt±j ufd 0 ^-*3*fc*aMis:tt»*^ h y * 

(^*f-V/S»3i^A' 10:1 (D& 3:1) »C#U ^ 
^/V-^*VyfrhU&&\.Xm.Mit&® (929 mg, 
HX-^ 25%) ^#fc„ 
ffl!,^ 137-138 °C„ 

'HNMR (CDCL) 8 1.51 (6H, s), 2.86 (2H, t, J = 6. 
8 Hz), 3.01 (2H, s), 3.61-3.75 (2H, m), 3.83 (3H, 
s), 6.08-6.22 (1H, m), 6.59 (1H, s), 6.65 (1H, s), 
7.35-7.55 (3H, m), 7.67-7.75 (2H, m) Q 
##^J 10 2 

2,3-v?t Kn-7-^ h^f->-2, 2-v 5 ^ f ;W-5-(2-= h n-1 
-7° n^=/l/)^y/77y 

2,3-^t Kn-7-^ h*i/-2, 2-^^f/H-^y-/7 7 
>7J;U*>-y^xt K (20.0 g, 97.0 mmolh - hni 
(7. 70 mL, 107 mmol), tVi)-y> (2. 00 mL, 20. 
2 mmoDig^i? (5.60 mL, 97.8 mmol) (DYlV^y (37 
mL) OWfa&yJ—y-T-Z — y (Dean-Stark) *#$t 

mti- h y !7A7K^-e^Lfc^, gt^^^-7A 

y/DtVu-T/W^^ftLt, SMjk-&!fe (20.9 
g, 82%) 
ffi,^ 120-121 "Co 
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'hNMR (CDCL ) 6 1.55 (6H, s), 2.50 (3H, s), 3.09 
(2H, s), 3.91 (3H, s),6.85 (1H, s), 6.96 (1H, s), 
8.08 (1H, s) 0 
#%#'J 1 0 3 

2 f 3-v?fc h*$/-2,2-$^?vW5-(2-~ hn-1 

-^n^;l/)^y/77> (10.9 g, 41.4 mmol) <Dx 
F7t KP77V (150 mL) »»K**^y^5r^T/W 
^r:^^ (3.35 gj 88.3 mmol) £r 0 °C T^^t^Px. 10 

it 0 frfcmz 0 ictf 15 ^rmwLtim, \ mmm 

»ETS*LT, (9.00 g, 92%) fc# 

fc 0 

'HNMR (CDCL) 6 1.12 (3H, d, J=6.4Hz), 1.50 (6H, 
s), 2.40 (1H, dd, J=13. 2, 8.4Hz), 2.66 (1H, dd, J= 
13.2, 5.2Hz), 3.01 (2H, s), 3.07-3.17 (1H, m), 3.8 
5 (3H, s), 6.56 (1H, s), 6.59 (1H, s) Q 20 

[0 2 2 3] 1 0 4 

N-[2-(2,3-v>t Kn-7-^ h v"-2, 2- i/ * <y 
/7 7^)-l-^ f/l'Xf ;l/]/<yX7 5 K 
2,3-v>fc Kn-7-^ h * 2, 2- h y / 
77^^y7;y (3. 00 g, 12. 7 mmol), HJxf/U 
T5>(2. iOmL, 15. 1 mmol) Of h 7 t Kn 7 7 V 
(50.0 mL) tW^t^/^ (50.0 mL) ^f:-<y/>f 
Wd!) K (1.50 mL, 12.9 mmol) £ 0 °C tITL 

/w-cttWLfco i*iii«*«afp*^hy^A**«-eft 

x-f^^^ B 0 0 lT, (1.94 g, iR* 4 

5%) fcftfc. 
jH£ 141-142 °C 0 

l HNMR (CDCI3 ) 6 1.24 (3H, d, J=6. 6Hz), 1.50 (6H, 
s), 2.76 (1H, dd,. J=13.4, 7.0Hz), 2.88 (1H, dd, J= 
13.8, 5.6Hz), 3.00 (2H, s), 3.80 (3H, s), 4.34-4.4 
8 (1H, m), 5.93 (1H, br), 6. 58 (1H, s), 6.63 (1H, 40 
s), 7.37-7.53 (3H, m), 7.71 (2H, dd, J=8. 6, 2. OH 

Z) 0 

###|J 1 0 5 

N-[2-(2,3-S?fc h *i/-2, 2- if* ^/W-S-O' 

/77^)-l-^ ^/^^/p]-4-t: 0 y ^>#/i^>1f$ 
K 

##«9 7 4rKI*©*8feKJ:9, 2,3-^fc Kn-7-y h 
^rv/-a,2,2-b ]) * 5 > 

fc 0 JR* 75% G 50 
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lt£ 159-160 °C (^txf;W^y7 P Dt>x-f 

1 H NMR (CDCI3 ) 6 1.26 (3H, d, J=6. 6Hz), 1.51 (6H, 
s), 2.71-2.93 (2H, m),3.00 (2H, s) , 3.82 (3H, s), 
4.34-4.47 (1H, m), 6.00 (1H, br d, J=8.4Hz), 6.56 
(1H, s), 6.61 (1H, s), 7.52-7.55 (2H, m), 8.71-8.7 
4 (2H, m) 0 
##0J 1 0 6 

2- i/t < yv*77 ^p^y^ y fvi^ 

2,3-i/b: h *S/-2, 2-i?J ^vU-5--< ✓ !7 7 

yA/^>t;Vrt: K (12.8 g, 62.1 mmol), %ffl& 
(12.2 g, 68.1 mmol) fcJztfftBtf- h y £A (5. 60g, 6 
8.3 mmol) (DM^M (65 mL) ^ffi^Sr 100 °C "C 1. 

^-x/w£JP;i, fe B s ?:5$lT 4-[(2,3-v*fc Kn-7- 
^ h v--2, 2- f/H-^yy 77^)^f l/y]-2 
-7 ^~;U-5(4H)-**y-V*v l/%^tfM&V0 (16.9 g) 

~x^Ti£#LT[!^^ (3.72g) £#/c D ZtlhZ 
*?J-/l> (100 mL) fcSMU fcWti- h V $ J* (0.20 
g, 1.9 mmol) Sr^Px., 3 «FlB*nJI!Hl*Lfc 0 RJSttfr 

®£#«U W«BSr*ifc, «fl£»*Lfc. 

tt&m (10.5 g , mm 44%) ^#^ 0 

Hj£ 184-186 °C 0 

'hNMR (CDCls ) 6 1.50 (6H, s), 2.99 (2H, s), 3.66 
(3H, s), 3.85 (3H, s),7. 00 (2H, s), 7.43-7.64 (4H, 

m), 7.67 (1H, br s), 7.86-7.95 (2H, m) 0 

[0 2 2 4] 107 

a-(^yyV/W7 5 /)-2,3-isK Kn-7-y h*$/-2,2- 

2-(^y/^yi/7S y)-3-(2,3-i/t Ko-7-y h^-2, 
2- y < y/77^)-2-/P^y| * 

TsfjV (11.5 g, 30.2 mmol) (Dx h 7 £ Kn77^ (1 
00 mL) 10% y<7"y^^/mm (50% ^* P B 0 ) (1. 

2 g) ZMtl, 7K«»HMT, 50 °C T* 4 «FlBJf»L 

$r^y/pt>x-f/K^LT, XHfc'B'tt (1 
0. 1 g, iR*87%) Sr»fc. 
160-162 °C 0 

VNMR (CDCls) 6 1.50 (6H, s) , 2.98 (2H, s), 3.15 

(1H, dd, J = 13.9, 5.1Hz), 3.23 (1H, dd, J = 13.9, 
5.9 Hz), 3.75 (3H, s), 3.78 (3H, s), 5.04(1H, dt, 
J = 7. 5, 5.5 Hz), 6.48 (1H, s), 6.53 (1H, s), 6.5 

9 (1H, br d, J= 7.5 Hz), 7.36-7.57 (3H, m), 7.71- 

7.79 (2H, m) 0 

###J 1 0 8 
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2-7 5 y-5-(4, 4, 5, 5-f h 7 * f/Wl, 3, 2-^***# P^iP^S^ Lfc 0 

p 7 >-2— T /w) fvi^^xA- 
5-3-K7yh7-^f^ (2.78 g, 10. 0 mmol) 
*3j;tf h y^f-y^TS V(4.2 mL, 30 mmol) <£> 1, 4-v> 
Hr^fi/ (20 mL) SfSfc [l.i'-ir^^^x^yv*^ 

(82 mg, 0.10 mmol) £#P;t, 4, 4, 5, 5-x h 7 
^^W-l^^-C/^^r-y-^D^^ (3. 7 mL, 25 mmol) £ 
JSTLfco #e>4xfca*«S:a*#H«T, 80 °CT 14 

y*A*s«^a&*, ->y #y^£aLT6i! (»®^ 

L, ffflfcnfvl/-^ ^rty^feff|g 0 0 0 lTSIft^ft 
(1.45 g, JR* 52%) 
life 110-112 °C 0 

l HNMR (CDCD6 1.33 (12H, s) , 3.86 (3H, s), 5.96 
(2H, br s), 6.63 (1H, d, J = 8. 3 Hz), 7.67 (1H, dd, 

J = 8. 3, 1.5 Hz), 8.33 (1H, d, J = 1. 5 Hz) 0 20 

[0 2 2 5] 1 0 9 

4-(4, 4, 5, 5-T hy/ f/Wl, 3, 2-v ? ^^f~# D y >-2- 

4-3-K$tSix^ (2.76 g, 10.0 mmol) *5<tt^ 
h ym^A-7 5 y (4. 2 mL, 30 mmol) <D 1, 

y (20 mL) S^tc [i, r-tr^(^^3i=/w*^7>f y) 

y^p-tr^] p p/^i/^^di)^ p py ^y#g 
ft: (82 mg, 0. 10 mmol) £*Px., 4,4,5,5-r f7^f^ 
-U^-^t^P^y (3.2 mL, 22 mmol) ?:iTL 
fco »feftfc»£*fcS*£B«T* 80 °CT* 14 0# 30 
IRK 100 °CT? 3R*IIMI#Lfc. K*Sil^4fclc*SrJpA. 
B^K^^T2(ElttttiLfc 0 £fcHtfc^«JlS:2k*5«fctf 

h y fltK^ h y * a-v- 

tfc 0 ss^^y*y>*7A^pv^77>f- 

*tWI»x^ 20 :l) t*LT*if^» (2.26 
g, 1R* 82%) fcfcfc. 

l H NMR (CDC Is ) 5 1.36 (12H, s), 1.40 (3H, t, J = 7. 
1 Hz) , 4. 39 (2H, q, J= 7. 1 Hz) , 7. 86 (2H, d, J = 40 
8.4 Hz), 8.03 (2H, d, J = 8. 4 Hz) D 
1 1 0 

]3-(-<y/^/WT$/)-2,3-^t: Kn-7-y h^>-2,2- 
>>y f;w5-^y/7 7 y^p/V-^ 

a-(^0/^^T$y)-2 f 3-^t Kn-7-y b*v'-2,2- 
i/t f/W5-^y/7 7 y/P^Vi y ^/um^TvU 
(3. 84 g, 10. 0 mmol) (07 h7t Kp77> (30 mL) 
■WJftlC**ft*!?*-?-hy (90%) (1.26 g, 30 m 
mol) £APx.fd 0 »b*tfca***ai«Ui«£Lft3ftSb7« 

(5 mL) 30 ^Hd»»tTj(iT, * blC 5 # 50 
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x^-f/^^S^Ltiift^ (2.65 g, JR* 75 
%) 

155-158 °C 0 

*H NMR (CDCh) 5 1.50 (6H, s), 2.91 (2H, d, J = 7. 2 
Hz), 3.00 (2H, s), 3.66-3.87 (2H, m), 3.82 (3H, 
s), 4.20-4.38 (1H, m), 6.37-6.48 (1H, m), 6.63 (1 
H, s), 6.67 (1H, s), 7.35-7.55 (3H, m), 7.65-7.73 
(2H, nOo 

1 1 1 

BtM 2-(^y/-f/l'7$y)-3-(2,3-v ? l: Kn-7-y h 
3r i/-2, 2- i/ y ^ A--5--< y/7 7-/V)/o bf/Ua: ^ ~r 

ff-(^y^;P7Sy)-2,3-^t Kn-7-y h*S/-2,2- 
i>^f/H--<yy77^n/V-^ (3.13 g, 8.81 
mmol) fcjltf 4-(^f/WT5y)t°!J (108 mg, 

0.884 mmol) Or^t Kp77> (30 mL) SgSSfKC: 
h y ni^T 5 >(1. 84 mL, 13.2 mmol) jSiVM/kft 
R (1.16 mL, 12.3 mmol) £«T U ifi"C 20 



Slffi^y 9 s—t\>-*M y^p 

LT*H^^» (3.26 g, lRsp 93%) £#fc 0 
Ht^ 141-142 °C 0 

1 H NMR (CDCli) fi'1.50 (6H, s), 2.11 (3H, s), 2.79 
(1H, dd, J= 13.7, 8. 3Hz), 2.93-3.05 (1H, m), 3.00 
(2H, s), 3.82 (3H, s), 4.15 (1H, dd, J = 11.4, 4. 
1 Hz), 4.28 (1H, dd, J = 11.4, 6.2 Hz), 4.47-4.64 
(1H, m), 6.43 (1H, br d, J = 8. 4 Hz), 6.61 (lH, 
s), 6.64 (1H, s), 7.38-7.57 (3H, m), 7.70-7.78 (2 
H, m) 0 

[0 2 2 6] 1 1 2 

N-[3' -(1,2,3,4,8,9-^ Kn-6-y h^v^-3,3,8,8 

-rh7^^7p[2,3-h]>f y* / y y-w/v)[i, r- 

##Wl 0 9 N-[3'-(3,4,8,9-X h7 

Kn-6-y h^>-3,3,8 f 8-r h7^f^7P[2,3-h] 

y^r / y y-w/io [1, i'-t^in^w]-3— f /w]ri? 

Kj&>&*»b^ttfc»fc 0 ©*84% 0 
K£ 162-165 °C (BixfA'-^+ty). 
'HNMR (CDCl 3 )5l. 18 (3H, s), 1.21 (3H, s), 1.25 
(3H, s), 1.34 (3H, s),1.85 (1H, d, J = 15.8 Hz), 
2.20 (3H, s), 2.47 (1H, d, J = 15.8 Hz), 2.56(1H, 
d, J = 15.4 Hz), 2.83 (1H, d, J = 15.4 Hz), 3.87 
(3H, s), 5.00 (1H, s), 6.50 (1H, s), 7.15-7.66 (9 
H, m) 0 

###J 1 1 3 

3-y7;-N-(3,5-y^ d P-4-t: o y v^/lO^OXT? K 
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3-v'7/^|» (2.71 g, 18.4 mmol) fciV^kf" 
ir^jv (io mL) 0»S*«r 1.5 ^WiPjRliSflE L/c 0 S 
£JK£«EE»MgU Attic K/^y«:JPitTHl«ftBEJI 
*fL/c 0 4-T;y-3,5-^nPt°yyy (2.50 g, 15. 
3 mmol) (7)fF7tFP77> (30 mL) S^^*^ 
U **flrf-MJ** (66% A5MR4fe) (1.34 g, 36.7 
mmol) £iP*T, ££>iC, 5fetWKLfc««»tt*JPA 
/c 0 »^«S:Sa-C 2 i$HjI#LfcS, 

ft^* (0.45 g, JlX* 11%) Sr#fc 0 ©iR£»«U & 

=-*f->\>l*9 J—tV 19: 1) Cilfcf, g^nfvl— 
dM^^feSISAU *«^« (0.66 g, JR* 15%) 

BL&242-244 °C q 

'HNMR (CDCla +DMSO-d 6 ) 6 7.65 (1H, t, J=8. 0 Hz) , 
7.87 (1H, dd, J=1.4, 8.0 Hz), 8.34 (1H, dd, J=1.4, 
8.0 Hz), 8.49 (1H, s), 8.58 (2H, s), 10.24 (1H, b 
r s) 0 20 
#%^|J 1 1 4 

3-v"T/-N-(3, 5->^ p P-l-t+v' K-4-t: 0 !; v^/b) 
^<yX7; K 

3-v/T;-N-(3, p v^^^^yxr ^ K 

(1.06 g, 3.78 mmol) *5 <fc 15 nr* u PjftgSSR (70 
%) (2.80 g, 11.3 mmol) (Vffi&p-*? fls (20 mDS&jBiK 
«\ S*#fflMT, 50 °CC 15 BSIH«#Lfc e 

fe&i/V %Y/i'ijyJ*?w hPyyj— (K^i^/w 30 

^ y — 49:1 fl>?> 23:2) fctfcLfcll, ftlfccfyl/ 
-^^y^bW^iU &Hfc£*l (0.88 g, ifcsp 7 
9%) £#fc 0 
18^234-236 °C 0 

'HNMR (CDC1 3 +DMS0-d 6 ) 6 7.65 (1H, t, J=8. 0 Hz), 
7.87 (1H, d, J=8.0 Hz), 8. 26 (2H, s), 8.32 (1H, d, 
J=8.0 Hz), 8.47 (1H, s), 10.16 (1H, br s) D 

[0 2 2 7] 1 1 5 

l-(7-n: b*i/-2,3-i?t Kn-2,2-^^;H^y/7 
y ~M -2-/ p /</ 40 

h*i/-2, 3-i^t FP-2,2-^f/H-^y/7 7 

y*;v*>t;vrt K (30. 0 g N 0. 136 mol) hy 

t KP77V (50 mL) U -tU- 2-^o* 

7 p d/^ (25.1 g v 0.204 mol) SoctO 5 ^^^^^ 
(4.97 g, 0.204 moDd^WKUfc^y = yV«Jg<D 
Th7t KP77V (50 mL) SjWftSriW*., 
^fi-C 1 l*IB«#Lfc. RJC««:**fctt?,.ft»^ 

(29. 8 g, 83%) Sr#fc 0 50 
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gl^lOO-101 °C 0 

l HNMR (CDCls ) 6 0.77 (3H, d, J=6. 6 Hz), 1.02 (3H, 
d, J=6.6Hz), 1.42 (3H, t, J=7.0Hz), 1.51 (6H, 
s), 1.77 (1H, d, J=6.6Hz), 1.80-1.99 (1H, m), 3.0 
0 (2H, s), 4.12 (2H, q, J=7. 0 Hz), 4.21 (1H, dd, J 
=2.8 Hz, 7.2 Hz), 6. 70 (2H, s) 0 
1 1 6 

h * V--2- (2-/ fvW2-:/ p s<~;Vir 3r V) Vif > 
2-3LY*i/y*J—J\< (5.00 g, 36.2 mmol), Han 
-2-^f;^l-7 P P^>' (3.93 mL, 39.8 mmol), 
y ^ A (5. 75 g N 41. 6 mmol) Joitfa SMfc* y 9 A 
(0.60 g, 3.62 mmol) <D N, N-v?^ f^*/UA7 5 K (2 
5 mL) ^*#H^T, 90 1.5 l$|RHfttt 

tttHjLfc. ttttM£ 1 m *ifcte^ h y *A*»sas 

±V*T?ft^Lfc«, iffSffiLT, $tm<k&9* (5.90 

g, IK* 85%) zmtzo 

'HNMR (CDCls) 5 1.44 (3H, t, J=6.9Hz), 1.84 (3H, 
s), 4.09 (2H, q, J=6.9Hz), 4.50 (2H, s), 4.97 (l 
H, s), 5.10 (1H, s), 6.88-6.91 (4H, m) 0 
#%#'J 1 1 7 

2-zn (2-^ =f-;V-2-*7v<~;V) y^J —)V 

h 3r v^-2- (2-^ ^-/l^^f v0 Vif > 

(5.80 g> 30.2 mmol) CD N, N-v^fvl'T — ] J V (12 m 
L) mtfe. S*#fflmT, 205 3.5 B*IRIJf#L 

fc 0 S^Sr^filCMbfc^t^K^L, 2 M (39 m 

L) SrJPATftlli^-eaiaLfco tttH*Sr*acL*: 
ft«ffii«LT, (5.60 g, JR* 97%) §:# 

X HNMR (CDCls ) 5 1.44 (3H, t, J=7. 0 Hz), 1.75 (3H, 
s), 3.36 (2H, s), 4.10 (2H, q, J=7. 0 Hz), 4.69 (1 
H, s), 4.80 (1H, s), 6.65-6.79 (3H, m) G . 

[0 2 2 8] 118 
7-31 h^i/-2 t 3-^fc KP-2,2-v ? ^f;^y/7 7> 
2-m h ^- (2-^ ^/l^-2-^° n -<^/W 7x7 — /l^ (5. 
50 g, 28.6 mmol) (D V (30 mL) S5ffitCH7yft 

*r>jg^xf;wx-f/Wjgft: (3.99 mL N 31.5 mmol) ^ 
JP^, S*#H^T. 100 TCT? 1.5 

Lfc. EjK«taaicHLfc«ic 1 m h y 9 

A*^]fg (30 mL) ^*PX., ^^iJ-^TttWL^lo tttti 

1 m T^mit-r b y ^^ftStei^-caa^L*: 
Mu±mmLfc 0 ?m*^vz?^*yj»?*^b? 

yy 4- 97:3 ^fc 19:1) &c#t 

L, MTfrfrtt (2.90 g, iR^ 53%) Sr#fc 0 

'HNMR (CDCL ) 5 1.43 (3H, t, J=7. 0 Hz), 1.51 (6H, 
s), 3.02 (2H, s), 4.12 (2H, q, J=7. 0 Hz), 6.71-6. 
78 (3H, m) 0 
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#%#J 1 1 9 

5-^n^-7-^ h*v/-2,3-v^ Kn-2, ^vWO' 

Vyyi/ 

(10.0 g, 52.0 mmol) CO (50 mL) ^JRS: -40 

tCftiL, UsS (8.72 g, 54.6 mmol) SriKTLfc,, 

sis«*raa*-e 20 ^mmwLtz^ <j-*mstr v v 

h^y^^- (^^f-y/St^^ 19:1) mttu a 10 

Mit&m (13.6 g, JR* 96%) 
Bt&55-58 °C (^>^>) 0 

1 H NMR (CDCI3 ) 6 1.43 (3H, t, J=7. 0 Hz), 1.50 (6H, 
s) , 3. 00 (2H, s) , 4. 09 (2H, q, J=7. 0 Hz) , 6. 83-6. 
85 (1H, m), 6.86-6.88 (1H, m) c 
1 2 0 

7-^ h*i/-2,3-i?\: Kn-2, 2-> ? ^^/W5-(2-^^/W2 

5-^n^e-7-^ f> *S/-2, 3-v^fc Kn-2, 2-v^ ^vW<y 
yyy> (3. 60 g, 13. 3mmol) (Dr h 7 t Kp 7 y > 20 
(30 mL) "78 °C^#£PU 1.57 M n-^f/HJf 

(9.30 mL, 14. 6 mmol) SrjjgTLT, 

(I) (1.39 g, 7.32 mmol) £JP;i x S-&*Sr3KJftT"C15 
^WfflttfLfco -40 rtc^SPLfc^ 3-^n 

n^-^fvWl-^cr^V (1.44 mL, 14. 6 mmol) £jjST 
U *JfrT"C 15 »IB«t»Lfc 0 KJS»K*fcJD*., ft 

IfWB^c^ 19: l) (c^U (2.34 g, 30 

JR* 71%) fr#fc 0 

1 H NMR (CDCls) 6 1.41 (3H, t, J=7. 0 Hz), 1.50 (6H, 
s), 1.68 (3H, s), 2.99 (2H, s), 3.22 (2H, s), 4.1 

1 (2H, q, J=7.0Hz), 4.73 (1H, s), 4.78 (1H, s), 6. 

56 (1H, s), 6.58 (1H, s) c 
[0 2 2 9] 1 2 1 

3-^7 y-N-y f /u^y y 7 5 K 

I^f/V7$y (1.67 g, 24.8 mmol) <DZ°}) i?> (6 

mD mm^yK^T. 3->7Myfy^/^^;^ 40 

DDK (5.00 g, 24.8 mmol) SrJOx., 3B#Wft 

(4.49 g, 92%) SrJBSi: Lxmfzo 

] H NMR (CDCh) 6 2.73 (3H, d, J = 5. 4 Hz), 4.51 (1 

H, br), 7.69 (1H, t, J= 7.8 Hz), 7.88 (1H, dt, J = 

7.8, 1.5 Hz), 8.00 (1H, dt, J = 7. 8, 1.5 Hz), 8.1 
7 (1H, t, J = 1.5 Hz) 0 50 
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#%0J 1 2 2 

N-[3-[[ (3->77 7x T $ / ] 7 * n 

/W]Tir h7^ K 

3* -T 5 7 Tir h 7~ y K (745 mg, 4. 96 mmol) (Of h 
7 t KP75V (10 nd,)*ttfc:*ftT. M^fWT? 
> (0.76 mL, 5.46 mmol) tSlztf J <<*W > X 

;^r:;l/^aij K (1.00 g, 4.96 mmol) £JP;i, S?S 

- (^*-y-W»»^^ i:i <D« 1:2) tC{fcU ft|g 

(1.39 g, IR* 89%) Zffi&kLXmtc, 
! HNMR (CDCh) 6 2.23 (3H, s), 6.97-7.03 (2H, m), 
7.21 (1H, d, J = 8.2 Hz), 7.51-7.64 (2H, m), 7.73- 
7.81 (2H, m), 7.96-8. 10 (2H, m) D 
###'J 1 2 3 

2- [[ (3-S/7 ^A-) T 5 / ] Tir h 7 5 
K 

3- i/T V^A-t^/U^ n y K (538 mg, 2.67 m 
mol) Otry^y (3 mOJWfclC^yS/W'S 

(301 mg, 2.67 mmol) £AP;i, Ifi-p 1 60 °CX 

2 «fWJ, 90 °CX 4 BSfflfttfLfc. SJC»&*{-*Sr 

s»^/i/-e2ig«miLfco -frto-Brfc^rflWiS: 1 
m *n*«twfi»»b^ h y ffiift 

(180 mg, JR4B 28%) ^^ 0 s 9 t Lt#fc 0 
l H NMR (CDCh) 6 3.57 (2H, d, J = 5. 7 Hz), 6.25 (1 
H, br s), 7.00 (1H, brs), 7.68 (1H, t, J = 7. 8 H 
z), 7.76 (1H, t, J = 5. 7 Hz), 7.87 (1H, dd, J= 7. 
8, 1.4 Hz), 8.12 (1H, dd, J = 7. 8, 1.4 Hz), 8.14 
(1H, t, J = 1.4 Hz) 0 
[0 2 3 0] #%#J 1 2 4 
3-v'7/-N-(^*t t y-lH-Tif t 0 V-3-r 

A-)--<>-ir y^/^y7 5 K 

3-T^/^^riM: Kn-2H-7i? \?l/-2-i>rl/ (305 mg, 
2. 38 mmol) (Dy- hyt Kp77> (3 mL) ^^i- 1 M 

Tk^t;^ h y (2 mL) tsxw 3-y7y^y 

if V-^/PtJn^/W^ d y K (400 mg, 1.98 mmol) SrJP 

^i, aa-e 3 mmmwLtz 0 , Rfem&mzfc&xxfi? 

(360 mg, ift* 62%) £^ 0 e a t LT#fc 0 
'HNMR (CDCh) 6 1.34-1.90 (4H, m), 2.02-2.16 (2H, 
m), 3.11-3.25 (2H, m), 3.87-3.92 (1H, m), 5.99 (1 
H, br s), 6.25 (1H, br s) , 7.65 (1H, dd, J =8.4, 
7.8 Hz), 7.84 (1H, ddd, J = 7. 8, 1.6, 1.4 Hz), 8.0 
4 (1H, ddd, J =8. 4, 1.6, 1.4 Hz), 8.15 (1H, dd, J 
= 1.6, 1.4 Hz) G 
#=%0»J 12 5 



(104) 

205 

2,3-yt Kn-7-> ^•>-2,2-^>f-;H-'<y/77 

7jy>7A tert-y K (11.8 g, 105 ramol) 

h^^^y (75 mDtCfiilLT -70 °C ^TfctfK 3 
L, ^W:xy;*/U*r:A^fvi^ y ~sT =- K (10. 2 g, 

52.5 mmol) £JPx.6 0 -70 tATT 30 ^P^t?! 

•tf, 2, t Ko-7-y< h ^^-2,2-^^^-5-^0-/ 

7 7>*M^t;l'ft K (10.4 g, 50 mmol) 
h^v-n^y (25 mL) 10 KW\XmT Lfc 0 -70 

°C KTT* 30^^^?Hf, *9 J—* (75 mL) OP 10 

X.TiI4tf*o< >9 ML, £P>(C 2B#P^7JPH?iiS»ft L 

«s*U «v^->^t«- 6a, tt£*fllL 

6a LT**, v?^^^-x/PT*i5fe#, ft»LT*te 

(6.85 g, l|X*63%) £#7t„ 
'HNMR (CDCh) 6 1.51 (6H, s), 3.03 (2H, s), 3.67 
(2H, s), 3.87 (3H, s),6.66 (1H, s), 6.74 (1H, s)„ 
##01J 1 2 6 20 

2- (2,3-v ; t Kd-7-^ yZr-s-ltl-st^fr-^-^V/y 
y=-)V)-2-t J-jV7°u/<Z/=. Y y >V 

60% ffltt**'ft:^ h y (2.92 g, 73 mmol) £ N,i\- 
•^f^*/Vi,7 5 K (75 mL) \Z.W$k L'Ok/'nT'C 2, 

3- ^t hdr->-2,2-^^ i f-/W5-'<>'i/7 7y 
T-fe h^hy/P (7.95 g, 36.5 mmol) Sr^L-foflPx 
7c„ ^?ST- 30 9 
V (13 g, 92 mmol) £ 5 4>R|T?*TLfc„ ^fit" 3 

EJttffl Lfc„ ttfflRSrJfifl:-*- h y !7 l*imWLX*W$ U 30 

y/BHfccfvU (5:1) -C*tHLTBWH»Sr**T»«| 
LXm.mt-&m (8.6 g, 4X*96%) fcfcfc. 

'HNMR (CDCL) 6 1.52 (6H, s), 1.71 (6H, s), 3.04 
(2H, s), 3.90 (3H, s),6.82 (1H, s), 6.87 (1H, s)„ 
[0 2 3 1] ###J 127 
2- (2, 3- v 5 1 K o -7- > h ^ ->-2, 2- v 5 ^ V / 7 

7-/W)-2-^f/P7'n^y75 K 40 
2-(2,3-v ? t Kd-7-^ h^r-y-2,2-v?7<f-/l-5-<y/7 
7->'W)-2-^f-/V7 P n/^y=. h \) ;l> (8.6 g, 35 mmol) 
J—fr (105 mL) [Cjg/5>L, *ftTT* 1 It^lfefb 
M (52 mL) t 30% 

(7.94 mL) SrlP*.TaaT? 18 B#^tf#L/i„ ^J±Tp< 

fc. i*m*fc«[^hy ^^Btt-cfti^u watt-*? 

;U^-T/\sZMz-X&£kik&1tX : $tmit£%l (7.73 g, 
l|X$84%) £#7t 0 50 
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H£ 112-113 U 

1 H NMR (CDC Is ) 6 1.51 (6H, s), 1.56 (6H, s), 3.03 
(2H, s), 3.87 (3H, s),5.30 (1H, br), 5.45 (1H, b 
r), 6.73 (1H, s), 6.81 (1H, s)„ 
12 8 

N-[2-(2,3-v?t Ko-7-> h =^>-2, fvW-5-^y 
-/7 7-^)-2-^f/l'7'ot>]'<yX7? K 
g%#X%,m'PX'7kmk}) ^<7i»,T/W$-!7A (0.285 
g, 7. 5 mmol) ©f h 7 fc Kn77> (15 mL) !if§)$tC 
2-(2,3-v ; t h ^ U-2, 2-v 5 ^ ^-5-^y/ 

77-/V)-2-^f/l'7'P^y75 K (0.791 g, 3 mmol) 

^*px.6„ mu.x 30 ^n*>ta-tf % 1 ismm 

UfcilSE Lfc„ *ftTt*Sixf;l' (15 mL) £*P;LT 30 
MA>tI€, (15 mL) SrJPx., -try-f h£ffl^ 

mm&mti- h v t^mmx-m^L, mt*>f* } s*? 

A-CKjR, 6a. «JBE«aSU^!i„ S«rF7t Ko 
77^ (10 mL) iC^^L7K/^TT*t°y (0.73 mL, 
9 mmol) My/'f/V^nU K (0.53 mL, 4.5 mmol) 
OP^TSfST* 15 BMBj&»*»tffc. EJS*teSWfc*?- 
A- (20 mL) SrJP*."C*i:»fc^ h y >7A*^t?J5fe# 

l, ««-r^i/^A-cft», 6a, «ff*ttLfc. m 

^■y-WS^^^ (3:1) T*^WL-CIWiii^Sr*feT 
»ttL*IS^^«J (0.572 g, J|X«53%) ^#fc D v 5 ^^ 
^-^/W/^dr-y-y (1:1) ^f>Sg|Lfc t 
BtA 109-110 °C 0 

'HN'MR (CDCL) 6 1.38 (6H, s), 1.53 (6H, s), 3.04 
(2H, s), 3.61 (2H, d,J=6Hz), 3.88 (3H, s), 5.80 
(1H, br), 6.76 (1H, s), 6.81 (1H, s), 7.3-7.7 (5H, 
m)„ 

1 2 9 

3- -> T J -N- [2- (2, 3— •Ko-7-> h ^ v--2, 2- v? ^ 

^^f^^^-CTK^by ?-yj*T/v* (0.475 

g, 12.5 mmol) <75x |> 7 t Ka77^ (33 mL) MMffi. 
(C 2- (2, 3-7t h ^rv--2, 2--yV^-/W-5-^<y 

y'77=yl')-2-^yl'7nXy7? K (1.32 g, 5 mmo 
1) Sr*Px6o ^?ST'30 1 B#Pb^ 

SP»3it-r6„ *ftTTS»i^ (25 mL) &1Wz_X 3 
0 **.(15 mL) ^APX. i?7-f b^ffl 

V^T^«**l!S5t, 6®^S^^^T-2lHlttl±lL7c„ 

6a, »EE»ttLfc. a@tl^xh7t K 
d?7^ (10 mL) (C^^^L, 7h7t h*P77V (10 
mL) f-f 3->T / (0.883 g, 6 mmol) t N, 

N'-TJ/WzK— /Pv?^ $ ^y*— (0.892 g, 5. 5 mmol) £ 

SrSi&T- 30 &m*itH£XWmL1tfflk*x?»mi 

t\ciB*.xm! 15 i*iiB«»ta-fffc. RifciftteBMfcE 

^/W (33 mL) ?rAPxT*tm{b-7- h y ^AtK^T'iS 
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^*tWR8xf;i, (2:1) -tttiiLX BWBfttMto 

xmmLmmik&M (0.955 g , 50%) zmtio 



H NMR (CDCI3) 6 1.39 (6H, s), 1.52 (6H, s) , 3.06 
(2H, s), 3.62 (2H, d,J=6Hz), 3.88 (3H, s), 5.80 
(1H, br), 6.75 (1H, s), 6.81 (1H, s), 7.4-8.0 (4H, 

m) 0 

[0 2 3 2] ###J 130 10 
[[2-(2,3-v ? b Kn-7-^ h 3f i/-2, 2-i?t fvWS-'O'/ 

a*^^^**ftyf-">AT/W5^»>A (0.285 
g, 7.5 mmol) Orh7t Kd77> (20 mL) HtftftlC 

7 7^-2-^^0/^7 5 K (0.791 g, 3 mmol) 

ztMLZo ifit 30 #raa>£ji-e\ 1 B#rflin 

JRJSWLfco *?&TT*KK^^^ (15 mL) &1WX.X 30 
£IBa»#»i£, (15 mL) ZMz., ±yJ hSrffll^ 20 

mmzmti- b y $j*fcmmxm&L x mm-vy^t 

77> (10 mL) lC*^L*ftT"Ctry (0.73 mL, 
9 mmol) WDD^!)t^^|xf/P (0.615 g, 4.5 
mmol) SriBX-TSffltf 15 B#Ffl^# jlif tc 0 Rj&mz 

mm^^ (20 mL) ^M^xAtrnt-r b y **** 

WU ^**Wffl«:*7vl' (2:1) T^ttiLTg»H5> 30 
Sr*»T»»L*IBft-&« (0.51 g, i|x*M9%) «:# 

»#*. 

1 H NMR (CDCL ) 6 1.26 (3H, t, J=7 Hz), 1.34 (6H, 
s), 1.52 (6H, s), 3.03(2H, s), 3.48 (2H, d, J=6 H 
z), 3.88 (3H, s), 4.13 (2H, q, J=7 Hz) , 6. 69 (1H, 
s), 6.74 (1H, s), 6.92 (1H, br) 0 
#^F'J 1 3 1 

3-^n^e-N-[2-(2, 3-v^t: Kn-7-^ h *i/-2, 2-v^ 

;w5^yy , 77^/^)-2-^^7 p p if/v]^yxr; K 40 

2-(2,3-v ; fc Kn-7-^ F^->2,2-i/^f;W5^yy7 
7^;l/)-2^f/l//pXy7S K (1.00 g, 3.80 mmol) 
^fF7tFP77V (10 mL) «P»JC*?&T7k*^ y 
f^T^;^^ (80%) (0.36 g, 7.6 mmol) £JP 

fe/p (j£}p p n£>) (1.5 g) 4:*P^, ftBfcjifvl/ 
(1 mL) joiW* (0.5 mL) £^o< 9 }KT\ Rlte*^ 
^Srl0x.T»ai***:«5a, «ffi«MSLT 2-(2,3-v? 
t Kn-7-^ h ^r'>2, ^-5-^^/7 7 ^/V)-2 
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y> (8 mL) {C*gfi?U HJxf;V7$y (0. 64 mL, 
4.6mmol) SrJP^fc 0 »fcftfc»iMfe«:7lC}&U 
^yyV/^^ny K (0.55 mL, 4.2 mmol) £*ST 

lf/l/^-y/W^P,j|S*ft$*Ta«ft-fr» (1.41 

g> 86%) Sr^fco 
HL£ 157-163 °C 0 

1 H NMR (CDCL) 6 1.38 (6H, s), 1.53 (6H, s), 3.06 
(2H, s), 3.58 (2H, d, J= 5.8 Hz), 3.89 (3H, s), 5. 
65-5.80 (1H, m), 6.76 (1H, s) , 6.80 (1H, s),7. 21- 
7.31 (1H, m), 7.51 (1H, dt, J = 7. 8, 2.5 Hz), 7.59 

(1H, ddd, J = 7.8, 2.0, 1.1 Hz), 7.73 (1H, t, J = 

1.8 Hz) 0 
#%#J 1 3 2 

(4-3- ^=^;V)ti;V/<l ygg y * =l /M fvl^* 
y )V 

4- a — KT~y > (4.38 g, 20.0 mmol) <Dy b y fc K 
n y y >mmci%m-r b V $ J* (2. 65 g, 25. 0 mmol) 
(Dik (15 mL) |gffi£APx., ^T^dd^V^I/ 
(3.1 mL, 22 mmol) £rST\ l^fflt? 15 ftmMWLtc 0 

LT*«fr&ft (4. 71 g, ifc* 67%) £#fc G 
H/K 132-134 °C 0 

1 H NMR (CDCla) 6 5.20 (2H, s), 6.64 (1H, br s), 7.1 
8 (2H, d, J = 8.8 Hz), 7. 33-7. 45 (5H, m), 7.60 (2H, 

d, J = 8.8 Hz) 0 

[0 2 3 3] 133 

[4- (4, 4, 5, 5-x h^y 3, o 9 >-2- 

X/U (6.50 g, 18.4 mmol) jo XXI b V 5 1/ 

(7.7 mL, 55 mmol) O 1, 4- voj-^iJ-^ (35 mL) jg^tC 

[l, r-if^(v ? 7 3i^/u*^^>f / )7 xcty]^ p 

n/^v^A(II) ^oo^y^ (150 mg, 0.184 

mmol) SrJPx., 4, 4, 5, 5-T h7^ 3, 

*P7y (5.9 mL, 41 mmol) ^^TLfc 0 #e>ttfcjS 

*»t«»#H*T, 85 °ct 2.5 mmmwLtc 0 

1t Q ^to*fc#Wi«r*i3J:i5ftSi*ft-f h y ^AzK^ 
ft-eSci*, BEK^hy ?A-^y *y^SriiLTft* 

*7A?p-7F^77^ h^rty/Sf|xf^ io:i 
<D'& 4:1) CttLTil^lJ (5.47 g, 84%) 
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l HNMR (CDC1») 6 1. 33 (12H, s), 5.20 (2H, s), 6.76 
(1H, br s), 7. 25-7. 52 (7H, m), 7.75 (2H, d, J = 8. 4 
Hz) 0 

#%#J 1 3 4 

N-[3' -(1,2, 3,4,8,9— *U-fc Ku-6-> ^-3,3, 8, 8 

-7 1 h7^f^7n[2, 3-hm y*y y y-w/w)[i, r- 

#%0J1 Oi[^«(7)*fe[CJ;i9 N-[3'-(3,4,8,9-x hy 

t h * i/-3, 3, 8, 8-f h 7 ^ f d [2/3-h] 10 

4 y^y y y-W/vOCi, v -\fy ^^/u]-a-^ ( /u]r± 

hTX Ka>fe*IMte*fc»fc. *K*88% 0 

1 H NMR (CDCls) 5 1. 19 (3H, s), 1.20 (3H, s), 1.25 
(3H, s), 1.35 (3H, s),1.85 (1H, d, J = 15. 7 Hz), 
2.19 (3H, s), 2.48 (1H, d, J = 15.7 Hz), 2. 57 (1H, 
d, J = 15.6 Hz), 2.83 (1H, d, J = 15.6 Hz), 3.87 
(3H, s), 5.00 (1H, s), 6.50 (1H, s), 7.17 (1H, d, 
J = 7.4 Hz), 7.30-7.60 (8H, m) Q 

1 3 5 20 
3'-(l,2,3,4,8,9-^f-fc Kp-6-^ h ^>-3, 3, 8, 8-r 

t>7^^7n[2,3-h]^f y*y y y-w a0[i, l'-tr 
mnmi o tmmo^mcxv 3' -(3, 4, 8, 9-7 h^t 

Kn-6-^ h*$/-3,3,8,8-r h7^f/V7o[2,3-h]^ 

y^-y y i'-t7x^]-4-r?yj!i^* 

#lfiK. 

'HNMR (CDCla) S 1. 18 (3H, s), 1.20 (3H, s), 1.25 
(3H, s), 1.34 (3H, s),1.87 (1H, d, J = 15.4 Hz), 30 
2.43-2.60 (2H, m), 2.82 (1H, d, J = 15. 4 Hz), 3. 72 
(2H, br s), 3.87 (3H, s), 4.98 (1H, s), 6.49 (1H, 
s), 6.73 (2H, d, J ='8.4 Hz), 7.11 (1H, dt, J = 7. 
3, 1.5 Hz), 7.25-7.47 (5H, m) 0 
[0 2 3 4] &ifm 1 3 6 

3- i/7 (2.00 13.6 ramol) ©7 !>7tF 
&7y> (10 mL) U rJKC N,N'-#A^ 

%?*/—J\> (2.42 g> 15. Ommol) £AP;i N ft 
****»T-C 30 ^fWlto U&mz 40% yf- 40 
^7?W^y-/^ (2 mL) 5rAPx., 30 

ftn^^-ettiti Lfc. tttt» i m i m 

&m (1.66 g, 1|X$ 76%) Sr#fc 0 
18^132-133 °C 0 

*HNMR (CDC1 8 ) 6 3.04 (3H, d, J=4.8Hz), 6.33 (1H, 
br s), 7.58 (1H, t, J=7. 8 Hz), 7.78 (1H, d, J=7. 8 
Hz), 8.00-8.08 (2H, m) c 50 
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2,3-^fc Kn-6,7-v^y h ^v^-2, 2-i/y ?vW-5-(2-y 

tmmojjmc&V^ 4-fc Kn^y-2,3-^ 
h^r^yXWt K^b 4-t Kn*s/-2,3-$^ h 
^ri/-5-(2-y fyl/-2-7 p D^/W)^yX7/Uft: K3r# 
fc. ^*xSr#%0!l3i:P«l^j5fe^J:Q, 2,3-^fc K* 
-6, 7-v>y h*v-2, 2-v^y f/V-5-^y/7 7V*^# 

-fr*ld*V^ 0 IK* 48% 0 

1 H NMR (CDCls) 6 1.50 (6H, s), 1,79 (3H, d, J = 1. 
2 Hz), 1.89 (3H, d, J= 1.2 Hz), 2.97 (2H, s), 3.73 
(3H, s), 3.93 (3H, s), 6.22 (1H, s), 6.69(1H, 

s) 0 

[0 2 3 5] ###J 138 

l-(U,3,4,8,9-7h7t Kn-6-y h * *>-3, 3, 8, 8-x 

h7^f;H-7x^/V7a[2, 3-hH y^y y y-2-> r 

;V)3L^ y > 

1,2,3,4,8,9-x h7t Ko-6-y h ^ ^-3, 3, 8, 8-x h7 
p< [2, 3-h] >fV*y y ^ (503 mg, 

1.49 mraol) (D"r h 7 t: Ko75> (5 mL) Sttt h y 
xf;l/7?y (0.23 mL, 1.64 mmol) itf Tlrfvl^ 
PDF (0.12 mL, 1.64 mmol) SrflPx., Sfit? 1 l«|HHt 

wit -&t>*fc*«Ji*fiip»b^hy 

(380 mg, 67%) «r#fc 0 

St^ 193-195 °C 0 

'HNMR (CDCh ) 6 1.25 (3H, s), 1.59 (3H, s), 1.61 
(3H, s), 1.72 (3H, s),2. 17 (1H, d, J = 14.6 Hz), 
2.54 (1H, d, J = 14.6 Hz), 2.27 (3H, s), 3.12 (2H, 

s), 3.88 (3H, s), 5.81 (1H, br s), 6.56 (1H, s), 
7.03 (5H, m) 0 
1 3 9 

7x^(1,2,3,4,8,9-7 f7t Kn-6-y h^rv-3,3, 
8,8-x h7^f/H-7x^V7n[2, 3-hH y*/ V > 

-2-4 )\>)y$ yv 

1,2,3,4,8,9-7 h7t Kn-6-y b^v--3,3,8,8-x hy 

^/H^x^pi^-hl^fy^yiJy (420 m g , 

1. 24 mmol) (Or h y K o 7 y >- (5 mL) jgfKlC Y V 
xf;l/7S^ (0. 19 mL, 1. 37 mmol) j3 XXlT±^/^y 
d y K (0. 16 mL, 1.37 mmol) ^j&T? 3 P$|R]jf 

m (415 mg, IR* 76%) *%1t 0 
190-225 °C 0 
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'HNMR (CDCIj) 6 1.42 (3H, s), 1.50 (3H, s), 1.57 
(3H, s), 1.75 (3H, s),2.29 (1H, d, J = 14.5 Hz), 
2.60 (1H, d, J = 14.5 Hz), 2.71 (2H, s), 3.92 (3H, 

s), 5.85 (1H, s), 6.65 (1H, s), 7.07 (2H, d, J = 
8. 6 Hz), 7. 23-7.27 (3H, m), 7.36 (5H, m) 0 

[0 2 3 6] <a^0tj 1 
3, 4, 8, 9-r h7t h*is-3, 3, 8, 8-y b 9 * 

/v-i-7 * p [2, 3-H] ^y^-yyy 

Kn-7-y h 3^>-2, fvV-5-(2-y f/Wl 

-7 P p^)/<yy f 7 7>' (2.09 g, 9.00 mmol) *d± 10 
tl^^H/l' (1.24 g, 12.0 mmol) (DB$k (3 mL) 

SiK^ 10 Tc-cfcSHfc (i.o mD SrtfgT ^a-e 40 

/isjjyJ*? u^r b?y 7 4 — 1 
5:1 (Dftl0:l) tttL, ^*1fva>k*Nite£*TSlB 
ft-g* (1.55 g N HX* 51%) «:#fc 0 20 
§t& 128-129 °C D 

'HM (CDCI3 ) 6 1.25 (6H, s), 1.30 (6H, s), 2.19 
(2H, s), 2.69 (2H, s),3.92 (3H, s), 6.61 (1H, s), 
7.38 (5H, s) 0 

3,4,8,9-x byt Kn-6-y h * Zs-3, 3, 8, 8-y by 

;H-a-t7^)7D[2,3-h]^ y^y y > 

^j««li:lRl«^jS^J:9 l-^h^hy/^ffli^ 
T*«fc£»fc#fc. Jfc* 49% 0 

fit* 162-164 °C m®k^^-^*y-»o 30 
1 H NMR -(CDCls ) 6 0.92 (3H, s), 1.17 (3H, s), 1.28 
(3H, s), 1.29 (1H, d,J = 16.3 Hz), 1.46 (3H, s), 
1.91 (1H, d, J = 16.3 Hz), 2.78 (1H, d, J =15.6 H 
z), 2.90 (1H, d, J = 15.6 Hz), 3.93 (3H, s) , 6.65 
(1H, s), 7.30-7.55 (4H, m), 7.61-7.68 (1H, m), 7.8 
1-7.91 (2H, m) 0 

4-(3,4,8,9-x by t: Kn-6-y h * v--3, 3, 8, S-y by 

/ 3-zuy u [2, 3-h] 4 y * j y i ji-)y^y 

^ritflli fcra*©*ffitcJ;D 4-vry7x;-/^ffl 40 

^T»mfrfr*fc»fc. HX*P 48% 0 

gt£ 236-239 °C (^/-^-^y/PfcVvx-r 

l HNMR (CDC1 3 ) 6 1.29 (6H, s), 1.30 (6H, s), 2.26 
(2H, s), 2.72 (2H, s),3.92 (3H, s), 6.50 (2H, d, J 
= 8.4 Hz), 6.60 (1H, s), 7.05 (2H, d, J =8. 4 H 
z) 0 

[0 2 3 7] %m\* 
3,4,8 ( 9-fF7t Kn-6-y b * is-l- (4~ * b*z/7=. 
~/U)-3,3,8,8-x h7^f/V7P[2,3-h]^y^r; ]) > 50 
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^zm^xmMit&mzmzo urn m 0 
m& 151-152 °c (^m^^-^^^)o 

l HNMR (CDCI3) 6 1.23 (6H, s), 1.33 (6H, s), 2.28 
(2H, s), 2.67 (2H, s),3.85 (3H, s), 3.92 (3H, s), 
6.60 (1H, s), 6.91 (2H, d, J = 8. 8 Hz), 7.34 (2H, 
d, J = 8.8 Hz) 0 

&i$m 5 

3,4,8,9-x by t: Kn-6-y h^v-l-(2-y Y**s7x. 
^/V)-3, 3,8,8-x h7^ ^JU7u[2 9 3-h]4 y > 

^«rfflv^T*jHft-S*«:#feo *l* 5l% 0 
m& 124-125 °C (ftK^^/W-^**^). 
'HNMR (CDCI3 ) 6 1.13 (3H, s), 1.27 (3H, s), 1.30 
(3H, s), 1.42 (3H, s),2. 07 (1H, d, J = 16.2 Hz), 
2.17 (1H, d, J = 16.2 Hz), 2.61 (1H, d, J =15.6 H 
z), 2.83 (1H, d, J = 15.6 Hz), 3.68 (3H, s), 3.91 
(3H, s),. 6.57 (1H, s), 6.85 (1H, d, J = 8. 0 Hz), 
7.00 (1H, td, J = 7. 5, 1.0 Hz), 7.21-7.28 (1H, m), 
7. 34 (1H, ddd, J = 8. 3, 7.6, 1.9 Hz) 0 

(3,4-v^ h^rv'^ r ninyW)-3,4,8,9-'r by t Kp-1-6- 
/ f>^>-3,3,8,8-x h y y ?/V7 n [2, 3-hH V 

gift 121-122 °c (^y7 p pt>x-f/^-^t 

>)o 

'HNMR (CDCls) 6 1.24 (6H, s), 1.33 (6H, s), 2.30 
(2H, s), 2.68 (2H, s),3. 89 (3H, s), 3.91 (3H, s), 
3.92 (3H, s), 6.61 (1H, s), 6.87 (1H, d, J= 8. 1 H 
z), 6.93 (1H, d, J = 1.8 Hz), 6.97 (1H, dd, J = 8. 
1, 1.8 Hz) 0 
[0 2 3 8 ] &f£m 7 
3, 4, 8, 9-y byt Kn-6-y h ^>-3, 3, 8, 8-x by*^ 

/u-i-(y*.~/v* f;v)7p[2,3-h]>f y^y y y 

£1*091 ^lRj«0*fttC«t 0 7il~;ut± b^ b y /W«r 
fflV*T*»fc^*«r»fc 0 IX* 16% 0 
H£ 77-79 °C (^*V»o 

'HNMR (CDCls) 6 1.25 (6H, s), 1.34 (6H, s), 2.65 
(2H, s), 3.06 (2H, s),3.87 (3H, s), 4.01 (2H, s), 
6.54 (1H, s), 7.06-7.27 (5H, ra) 0 

7x^(3,4,8,9-rl>n Kn-6-y b * i^-3, 3, 8, 8- 

y h7yf^7o[2,3-h]^ y^yu ^-W/i^y *y 
u M^i?K«y^ yyo t>x-f^-^^r 

M£ 135-137 r o 
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'HNMR (CDCL) 6 1.33 (6H, s), 1.35 (6H, s), 2.66 
(2H, s), 2.75 (2H, s),3.92 (3H, s), 6.60 (1H, s), 
7.42-7.53 (2H, m), 7.56-7.67 (1H, ra), 7.96-8.02 (2 
H, n). 

1-tl, l'-If 7i=;l']-H/H4,8,9-f byt h'n-6- 

y h^-y-3,3,8,8-T h7^f^7n[2,3-h]^ y^y U 
y 

l^T*»fr&W«:#fc. HX* 33% 0 10 

'HNMR (CDCL) 6 1.26 (6H, s), 1.33 (6H, s), 2.32 
(2H, s), 2.70 (2H, s),3.93 (3H, s), 6.63 (1H, s), 
7.32-7.52 (5H, ra), 7.60-7.69 (4H, m)„ 
^J*« 1 0 

3, 4, 8, 9-r h 7 t Kn-6-^ h =*r 3, 8, 8-x h7^f 
yWl-(4-^f/V7x^)7n[2, 3-h] -f y^r7 y y 

fcii^-caMMbfrfcfcftfc. ilx* 5i% 0 

M£ 158-161 °C (IHHaf-A'-^dp-f-y),, 20 
'HNMR (CDCL) 6 1.23 (6H, s), 1.32 (6H, s), 2.25 
(2H, s), 2.39 (3H, s),2.67 (2H, s), 3.92 (3H, s), 
6.60 (1H, s), 7.18 (2H, d, J = 8. 0 Hz), 7.24-7.32 
(2H, m) 0 

[0 2 3 9] <&J&m 1 1 
3,4,8,9-T F7t Ko-6-y h * v"-3, 3, 8, 8-r h7^f 
/l'-l-(2-^f^7x=^)7n[2, 3-h]-fy^r7 !) 

£j&#'J 1 t Pl«W7jffiic: «t t) 2- pi h y 

10% awb**/* ^/-/MfcSfciq*.. *e 

»»U-C*mk-&**#fc. l|X* 54% 0 

'H NMR (CDCL) 6 1.28 (3H, s), 1.30 (3H, s), 1.52 
(3H, s), 1.56 (3H, s),2. 01 (2H, s), 2.21 (3H, s), 
2.92 (2H, s), 3.96 (3H, s), 6.68 (1H, s), 7.15-7.4 
8 (4H, m) 0 
£f$.m 1 2 

l-(4-yn*7i-;V)-3,4,8,9-f by t Kn-6-y b* 
->-3, 3, 8, 8-7h7^ n [2, 3-h] -f V * 7 y 40 

£y£0Jl 1 t[5]1iW*}£(CJ;t9 4-7*0^^/= h y 

/i'fcfflv*T*Wfr&fc«:ftfc. HX* 40%„ 

H£ 140-145 1C (fp^^-^^/H— ^/u)„ 

'HNMR (DMSO-da) 6 1.25 (6H, s), 1.43 (6H, s), 2.2 

5 (2H, s), 3.15 (2H, s), 3.94 (3H, s), 7.10 (1H, 

s), 7.59 (2H, d, J = 8. 6 Hz), 7.89 (2H, d, J= 8.6 

Hz) 0 

&&.m 1 3 

3,4,8,9-fF7t Kn-6-^ h^rv'-l-(3-^ b*c~y7x- 50 
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~JV)-Z, 3, 8, 8-7 1 h7^f;W7B[2,3-h]^ V*J V > 

Gtitmi i kmm<Djim^£t) 3-y- b*i"<yy-b 
y /\s*m^xm.mfc&%)*mz 0 mm 49% 0 

1 H NMR (CDCL ) 6 1.34 (6H, s), 1.48 (6H, br s), 2. 
30 (2H, s), 2.86 (2H, br s), 3.91 (3H, s), 3.97 (3 
H, s), 6.67 (1H, s), 6.99-7.10 (2H, m), 7. 21 (1H, b 
r s), 7.35 (1H, t, J = 7. 9 Hz) c 
1 4 

3,4,8,9-7h7t Kn-6-y b^ris-l, 3, 3, 8, 8-<<y? y 

f/i'7n[2, 3-h]w y*/ y y 

2,3-v^t h *r=s-2, ^/W5-(2-^< 3vW-l 

-/p/<^;U)/<y/77y (697 mg, 3. 00 mmol) COT 
th-M^/U (0.9 raL) ^tC*?&T»fiftBE (0.45 raL) 

zffiT. ^ta-e 22 B#W«#L/c 0 KiS^-Bi^*^ 
a#\ ^ yy°n tv^-x^T'^L/c *Ji£ 2 m 

fcmti- b y ^^Tk^fST^^pL^^^T^nitt 

mm-?y**yVJ*±.x'$Lm, %a, «jig^L 
(-^^-y-wfFg?^^ 5:1) cftL, v?-r yyn tvw 

ai-y/l.-^df!H/i»bfe*flSS-e:T««ft-fr* (431 
mg, J|g* 53%) 
It& 112-113 °C 0 

1 H NMR (CDCL) 6 1.17 (6H, s), 1.53 (6H, s), 2.30 
(3H, s), 2.58 (2H, s),3.27 (2H, s), 3.90 (3H, s), 
6.53 (1H, s). 

[0 2 4 0] <g-$0lj 1 5 
3,4, 8, 9-T- f-7t Ka-6-^ h v--3, 3, 8, 8-T by^=f- 
/Wl-(4- f y S?=7l0 7 n [2, 3-h] y ^ / V y 
4-. VT J fc 0 !) *Jy (312 rag, 3. 00 mmol) CD b/Vx.y 
(1.5 mL) »Jft^*?&T*«E* (1.2 raL) «TLf; 0 

2,3-^t Kn-7-y b**s-2,2-i?*?- 
A~5-(2-> f;H-7*P^)'<>' > /77^ (697 mg, 
3.00 mmol) (Db/^^y (0.5 mL) ^ffi^ADX., 80 °C"C 

**sj:tfi6*wfi^ h y *A*8«T?aaK sit h y 

^y/u^yix^n^ hy^y^— (-^=3r-y-y/g^^^ 
3:1) icftu, ftlfca^ — -^y^Mi^-tf 

T^Sft-g-^ (294 mg, JR* 29%) ^#/c 0 
IH^i 173-175 "C. 

' H NMR (CDCL) 6 1.26 (6H, s), 1.33 (6H, s), 2.23 
(2H, s), 2.70 (2H, s),3.93 (3H, s), 6.63 (1H, s), 
7.35 (2H, d, J = 6.0 Hz), 8.67 (2H, d, J =6. 0 H 
z) 0 

1 6 
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l-(2-7/^P7xn/i/)-3 ) 4,8 ) 9-fh7t: h 
3fv'-3,3,8,8-T h 7 / ^7 o [2, 3-hH V * / U 

ai^vwfcSflU 0.8 M »bic*/**/-/u*»&Jn 

'HNMR (CDCh) 61.33 (3H, s), 1.38 (3H, s), 1.61 
(3H, s), 1.81 (3H, s),2.20 (1H, d, J = 17.0 Hz), 
2.32-2.45 (1H, m), 2.95 (1H, d, J = 16.2 Hz), 3.18 
(1H, d, J = 16.2 Hz), 4.02 (3H, s), 6.74 (1H, s), 
7.15-7.28 (lH,m), 7.41 (1H, , 1, J = 7.7 Hz), 7.59- 
7.76 (2H, m) 0 
^fifcfcl 1 7 

3,4,8,9-x h7t h ^>-3, 3, 8, 8-7 1 

/wi-(3-t°y ^)7o[2, 3-hK y^yyy 

3—>7/ tfU (312 rag, 3.00 mmol) <D (l 

mL) fciVRK (1 mL)»ffiKl*?&T»filEifc (0.60 m 
Lh Zfcl^"? 2,3-v^t Ko-7-> F^r^^-^^f/H- 
(2-^ f /Wl^n^^J^y y 7 7 > (697 mg, 3.00 
mmol) Of^xy(0.5 mL) SJSSrJPx., 80 1 H# 

IBHtttLfc. R*S»-&»Sr**^tt#, ^7/nt> 

^ h y h y *A_t-ctt*, 

T*Mfr&* (301 mg, IK* 30%) 
jR^ 113-114 °C 0 

'HNMR (CDCh) 6 1.26 (6H, s), 1.32 (6H, s), 2.21 
(2H, s), 2.71 (2H, s),3. 93 (3H, s), 6.63 (1H, s), 
7.34 (1H, ddd, J = 7. 7, 4.9, 0.8 Hz), 7. 75 (1H, dt, 

J = 7. 7, 1.9 Hz), 8.63 (1H, d, J = 0. 8 Hz), 8.65 
(1H, dd, J = 4.9, 1.9 Hz) 0 

[0 2 4 1 ] 1 8 

3,4,8,9-t 1 b7t Ko-6-y h^v--3,3,8,8-r by 

(2- 1° y y p [2, 3-h] ^y^-yyy 

J|X* 27% 0 
Bt£ 146-147 °C 
». 

'HNMR (CDCh) 6 1.28 (6H, s), 1.32 (6H, s), 2.15 
(2H, s), 2.73 (2H, s),3.91 (3H, s), 6.60 (1H, s), 
7.33 (1H, ddd, J = 7. 6, 4.9, 1.4 Hz), 7.56-7.63 (1 
H, m), 7.99 (1H, td, J = 7. 6, 1.8 Hz), 8.63 (1H, d 
dd, J = 4.9, 1.8, 1.0 Hz) 0 

&f$m 1 9 



10 



20 



30 



40 
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l-(4-7/U^P7znnyV)-3,4,8,9-7 L h 7 fc Ko-6-y h 

*i/-3, 3,8, 8-x h7yf^7n[2,3-h]^y^y y y 

y^&fflVT*«fc£ttfcWfc. ft* 44% D 
Hl£ 131-132 °C (-^i^y) 0 

1 H NMR (CDCh) 6 1.24 (6H, s), 1. 33 (6H, s), 2.22 
(2H, s), 2.68 (2H, s),3.92 (3H, s), 6.61 (1H, s), 
7.08 (2H, t, J = 8. 8 Hz), 7.39 (2H, dd, J =8.8, 5. 
4 Hz) 0 



2 0 



:~>0')-3,4,8,9-7 L byM KP-6-y b* 

-y F7^f^7p[2,3-h]-fy^y y y 



7 fcl^«<7>;frft{cj;!9 3- 



•^hy 



50 



/v*/Bl*T*lMt£**»fc. W 5l% 0 
RjK 108-109 °C (^*V» 0 

l HNMR (CDCh) 6 1.24 (6H, s), 1.34 (6H, s), 2.24 
(2H, s), 2.68 (2H, s),3.92 (3H, s), 6.61 (1H, s), 
7.25 (1H, t, J = 7.6 Hz), 7.34 (1H, dt, J =7.6, 1. 
6 Hz), 7.52 (1H, dt, J = 7. 6, 1.6 Hz), 7.57 (1H, • 
t, J = 1.6 Hz) 0 
2 1 

4- (3, 4, 8, 9-r byt Kn-6-y h * v"-3, 3, 8, S-y by 
^/v7d[2, 3-h]-r y M^yHyx/it 

^>7i KSrfflV^T*mt**Sr#fc 0 55% 0 
H£ 153-168 °C (ftK^^-^if^o 
'HNMR (DMSO-de) 6 1.15 (6H, s), 1.22 (6H, s), 2.2 
2 (2H, s), 2.65 (2H, s), 3.82 (3H, s), 6.83 (1H, 
s), 7.54 (2H, d, J = 8.4 Hz), 7.86 (2H, d, J= 8.4 
Hz) 0 

[0 2 4 2] 2 2 

6-:x h^v/-3,4,8,9-^ h y fc: K*-3, 3, 8, 8-x h7^f 

/u-i-7 ai^^^'ia [2, 3-hH y^r/ 
7^J:^yy^ b y /^tiift^^#fc 0 in* 

65% 0 

1 H NMR (CDCh) 61.24 (6H, s), 1.30 (6H, s), 1.46 
(3H, t, J = 7.0 Hz), 2.17 (2H, s), 2.67 (2H, s), 
4.18 (2H, q, J = 7.0 Hz), 6.60 (1H, s), 7.38(5H, 
s) 0 

2 3 

6-^- h^>-3, 4,8,9-t 1 by t Kn-l-(4-y b*i/y* 
~/U)-3,3,8,8-T h7^f^7P[2,3-h]>f y^y ]) y 

D-2, 2-v^y f /W5-(2-^ f /Wl^o^^/Vl^y / 7 

Jfc* 55% G 
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MM 140-142 *C ir*Ws). 
! H NMR (CDCIj ) 5 1.22 (6H, s), 



0 Hz), 2.26 (2H 
4. 18 (2H, q, J = 7. 0 Hz), 
d, J = 8.4 Hz), 7.34 (2H, 



1.32 (6H, s), 1.46 
s), 2.65 (2H, s), 



6. 59 (1H, 
d, J = 8. 4 



(3H, t, J = 7 
3.84 (3H, s), 
s), 6.90 (2H, 
Hz) 0 

&f&M 2 4 

3- (3, 4, 8, 9-fh7t Kn-6-^ h *i/-Z, 3, 8, 8-r h 7 

/Uch^tvP 10 

3- i/7y$,|fS^fyV (2.42 g, 15.0 mmol) <D Y/V 

(15 mL) *5«tUW»(8 mL) «SttC*?&T*BfEK 
(1.8 mL), ^CV^-C 2,3-^t h *->-2, 2-v 5 ^ 

?vU-5-(2-> ^-l-yp^/l/J^yy??^ (3. 49 
g, 15.0 mmol) <D Vjtey (15 mL) WMZMz^ 80 °C 

•e i H#ra«#Lfc, g(i;s^»ftu g»?-hy 

?A (6.69 g, 81.6 mmol) tfTk^^Px/cfc 
77^- (^4f*^/ftl|3i^/W 10: 1) fcffcU 

?7P-^**ya»&»iSlfc$*T««fc'&* (2.18 g . 
(2* 37%) tr#fc. 

8fe£ 137-138 'Co 

l H NMR (CDCL) 6 1.26 (6H, s), 1.30 (6H, s), 2.16 
(2H, s), 2.70 (2H, s),3.92 (3H, s), 3.93 (3H, s), 
6.63 (1H, s), 7.48 (1H, t, J = 7. 8 Hz), 7.62 (1H, 30 jg 
dt, J = 7.8, 1.5 Hz), 8.05-8.12 (2H, m)„ 
[0 2 4 3] &JSLM 2 5 

4- (3,4,8 > 9-T h7k Kd-6-> h * i/-3, 3, 8, 8-y by 
/ f;V7 n [2, 3-h] ^V*/ ]) 

/i-zm^rmMik^yozmc, urn 48%„ 

MM. 150-152 °C (*M yy°a f-fV-^^r 

y)o 

'H NMR (CDCL) 6 1.26 (6H, s), 1.30 (6H, s), 2.17 40 
(2H, s), 2.70 (2H, s),3. 92 (3H, s), 3.95 (3H, s), 
6.62 (1H, s), 7.48 (2H, d, J = 8.6 Hz), 8.07 (2H, 
d, J = 8.6 Hz) 0 
2 6 

4- (6-^1 b*i/-3,4, 8, 9-T f-7t Kn-3,3, 8, 8-r h7 

p«^7D[2,3-h]-i'y=3fy y ^-w aO&jBM ^f- 

£-J#0iJ 2 4 t H]#tD*ffi[C i 9 7-3i h * ~>-2, 3-v* t K 
P-2, 2-v^ f-/W-5-(2-^ f/H-^o^^^y/? 
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ftfc. JRSp 43%„ 
MM. 81-85 °C 

'HNMR (CDCIj) 6 1.25 (6H, s), 1.30 (6H, s), 1.46 
(3H, t, J = 7.0 Hz), 2.15 (2H, s), 2.68 (2H, s), 
3.95 (3H, s), 4.18 (2H, q, J = 7.0 Hz), 6.61(1H, 
s), 7.48 (2H, d, J = 8. 3 Hz), 8.07 (2H, d, J = 8. 3 
Hz) 0 



2 7 

4-(3,4,8,9-fh7t h * ->-3, 3, 8, 8-X h 7 

yf;i/7P[2,3-h]-fy^y y y-i-j ;v)^.y-&yT 

y 

K-(4->7/7i- AO-2,2,2- h y 7^tn7t F75 
K (6.43 g, 30.0 mol)»h;Hy (30 mL) *5.fcUW 
H (15 mL) ®»fK^*?&T»fii(Elt (3.6 mL) , &^T* 
2,3-v f fc Kn-7-y h =¥->-2, 2-v^ fyU-5-(2-* ^/U-l 
-7"n^;U)-<y/77y (10. 5 g, 45. 2 mmol) <D b 
)\>?-y (20 mL) SifcfcJ&Px., 80 tt' 1 NffflS^t 

ZtTV*-T*T-*?P, Kiif/K'2@ittlL 

J -IV (30 mL) fcJWfcU 2 M TK^b^ h U 
St (15 mL, 30 mmol) £JPx.. 40 ^PflAP^il^ Lfc„ 

-c2nittfcULfc 0 %t>^tzMmm**te&xzmmcf 
y y sin-t h y *a±-t?*h*, 6 

vf^77^- (^^tWftSif/l' 1:1) fctffeU 

m (6. 32 g, J|X$ 60%) Srftfc. 
jfit/S 192-195 C„ 

l HNMR (CDCh) 6 1.21 (6H, s), 1.33 (6H,_s), 2.36 
(2H, s), 2.65 (2H, s), 3. 45-3. 95 (2H, brj, 3.91 (3 
H, s), 6.59 (1H, s), 6.68 (2H, d, J = 8.5 Hz), 7.2 
1 (2H, d, J = 8. 5 Hz) 0 
[0 2 4 4] 2 8 

3-(3,4,8,9-fF7t Kn-6-y h * ->-3, 3, 8, 8-T b y 
^f^7P[2, 3-h]-f y^r/U y-K;P)'<yt>7i 

3-7 5 7-<yy=h!)/U (9.48 g, 80.2 mmol) (D Y/V 
^y (100 mL) tsXXHfcWt (80 mL) L» g 

Kit (16 mL) £rKT. i^^T' l-(2,3-v ; t Ko-7-^ h 
3r v--2, 2-v?^ ^/U-5-^< V/ 7 y =yp)-2-> ^/P-l-7° 
□ (22.1 g, 88.3 mmol) *r*L"foJnifc. 

mbtitzm&viz 85 °c t* i Btr^ft^Lfco s^^-g- 

tl{C3:^y-/P (160 mL) Sr^Tt, HfflT? 45 ^ffifll 



yyii£V4-yT/$;&mm*3-^frbmMik&V>)$: 50 g^xKSfeL^^, 10% SPK***-C 2 HttttJ Lfc. £fc> 
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(^*ifWftlfc*f7W 4: log 1:1) fcfltU 

^/u — .*^ya»e>te*ftS*T*iwk-fr* (12. 7 g , 

JR*45%) 

jfik^ 131-134 °C 0 

l HNMR (CDCls) 6 1.26 (6H, br s), 1.33 (6H, s), 2. 
33 (2H, s), 2.67 (2H, s), 3.69 (2H, br s), 3.91 (3 
H, s), 6.59 (1H, s), 6.66-6.77 (3H, m), 7.09-7.19 10 
(1H, m)o 

®JJfrfrrtife)B« l-(2,3-v*fc Kn-7-^ h*f-2,2-*J 
y f yW5--< y y 7 7 ^/^) -2-^ f ^-1-7° p hVb^^x 
)V (907 mg, 3. 10 mmol) *5<tW 3-7 5 y-O/- h y 
(440 mg, 3.72 mmol) (Df/l/xy (5 mL) 85 
°CC»L, (0.56 mL) <Z>g|FK (3 mL) 

mr. mux 1.5 BSiwt#Lfc 0 R*&a-&*i«^/ 

— (6 mL) £«TU m&X* 1 «PM«#Lfco 

tamifco ^^tcAm^mry^^T^x^, m 20 
«l io% »i*»«-e2HttujLfc. 

T^^T*~C^fP, ftKai^-e2iattULfc. 

(373 mg, JR* 34%) £#/c 0 
£ric« 2 9 

3-(3,4,8,9-X hy fc Kp-6-^ h^-3,3,8,8-7 h7 

^f/v7P[2, 3-hM y^y y v-i— f^^y^vr? 

30 

3-(3,4,8,9-x h5t Kn-6-^ h ^ S/-3, 3, 8, 8-r h7 

^/U7u[2, 3-h]>r y^y y y-w/i^v-ifyr? 

y (351 mg, 1.00 mmol) SrSMfcu^Vl' (10 mL) 

U 0.8 M /V (3 mL) SrJPx., «JE 

^mSS^TSlgfc£4S> (401 mg, i|X* 95%) 

176-180 °c 0 

l H NMR (DMS0-d 6 ) 5 1.26 (6H, br s), 1.43 (6H, s), 
2.23-2.38 (2H, m), 3.15 (2H, br s), 3.94 (3H, s), 40 
6.80-7.22 (3H, m), 7.09 (1H, s), 7.30-7.48 (1H, 
m) 0 

[0 2 4 5] 3 0 

N- [3- (3, 4,8,9-fh7tKn-6-^h* S/-3, 3, 8, 8-x h 

7 y fvu? p [2, 3-h] 4 y * y ]) y-w >v) y * ~iv\ r 

ir h T 5 K 

3-(3,4,8,9-fh7t Kn-6-y h * v"-3, 3, 8, 8-T h 5 
^f^7p[2, 3-hM y^r / y y-l-^/^)-<Vif 
> (351 mg, 1.00 mmol) $5 <fctf h V ^.fvUT 5 V (0. 17 
mL, 1.2 mmol) £Drh7tKP77y (3 mL) j^fC 50 
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*»T7tWn!) K (78 nl, 1.1 mmol) £}ST 

U Bia-C io 5MW«#Lfc 0 Krt?a-S4Wc*i3J:utft 
*«Lfc 0 ^feft^SSrs^y^n tvi^-x/u-cgfc 

#LT«Mfr&ft (305 mg, JR* 78%) Srftfc 0 
246-247 °C 0 

*HNMR (DMS0-d 6 ) 6 1.13 (6H, s), 1.21 (6H, s), 2.0 
2 (3H, s), 2.28 (2H, s), 2.62 (2H, s), 3.81 (3H, 
s), 6.80 (1H, s), 6.96-7.04 (1H, m), 7.31 (1H, t, 
J - 7.9 Hz), 7.55-7.67 (2H, m), 9.99 (lH, br s)„ 

3 1 

2,2,2- h y 7/^n-N-[3-(3,4,8,9-T- h y fc KP-6-y 
v/-3, 3, 8, 8-7 1 h7^^7P[2,3-h]^f V * J ]) Is 
-W^)7^/K|Tir h7 5 K 

^*«3 0 fc'H*^#ifcfc:J: 9«* h y y,u*umm* 

fflV^TSifk^&i/Co 86% 0 

241-242 °C (g^ixf y / d 

l HNMR (DMS0-d 6 ) 6 1.14 (6H, s), 1.21 (6H, s), 2.2 
8 (2H, s), 2.63 (2H, s), 3.82 (3H, s), 6.82 (1H, 
s), 7.17-7.25 (1H, m), 7.45 (1H, t, J = 7. 7 Hz), 
7.65-7.78 (2H, m), 11.31 (1H, br s) D 

&j&m 3 2 

N-[3-(3,4,8,9-x hy t Kn-6-y h *is-3, 3, 8, 8-x h 
y y tf-jvy p [2, 3-h] >< y 3- 7 y y-W /u) 7 01 n/p] y 

^*W3 0 ira«^*ifeKJ: 9 3-(3,4,8,9-rF7t K 
n-6-y h^v^-3, 3,8,8-x h7^f^7n[2,3-h]^f y 

^y y y-H/i/)^yf yr ; yfc J:t>7 ^ y^/^^ 
p y K^b*«ft-S*Sr#fc. 58% 0 

MfejK 245-247 °C (3i^y-/l/) 0 

1 H NMR (CDCls) 6 1.27 (6H, br s), 1.33 (6H, s), 2. 
24 (2H, s), 2.71 (2H, s), 2.88 (3H, s), 3.92 (3H, 
s), 6.61 (1H, s), 7.15 (1H, dt, J = 6. 3, 1.9Hz), 
7.19-7.23 (1H, m), 7.26-7.40 (2H, m) 0 

3 3 

2,2,2- h y 7yW^-p-N-[4-(3,4,8,9-x Yy\i Kn-6-y 
h^rv^-3,3,8,8-7 1 b7^^7n[2,3-h]^ y^r/yy 
-W My zL~sl']T± hT ? K 

^^•J 30i ct *9 4- (3, 4, 8, 9-7h7t K 

P-6-y h^^-3,3,8,8-7 1 h7^f/^7P[2,3-h]^ y 

^y y y-i-^y^^^if yr $ ^i^* h y 

»*^««k-&»S:»fc 0 JR* 89% 0 

Rt^ 117-123 °C »ix^-^y/pt>x-f 

^)o 

1 H NMR (CDC1 3 ) 6 1.25 (6H, s), 1.32 (6H, s), 2.23 

(2H, s), 2.69 (2H, s),3.92 (3H, s), 6.62 (1H, s), 

7. 39 (2H, d, J = 8. 6 Hz) , 7. 56 (2H, d, J =8. 6 Hz) , 
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8.30-8.60 (1H, br) D 
[0 2 4 6] &f$tm 3 4 
N-[4-(3,4,8,9-T hy M Kn-6-^ 

7^f/^7P[2,3-h]>f y^r/y fr)y =.~fr\T 

th75K 

^J&fll 3 0 t ctO 4- (3, 4, 8, 9-x h y t K 

p-6-t< h^ri/-3, 3,8,8-x f7^f^7n[2,3-h]>f y 

y y-i-^f/W^oif >75 ^trirf-^^ n y 
bmMfc&mzmco urn m Q 
m& H9-123 °c mm^fr-^M yyot>x-r 

'HIR (CDCh) 6 1.23 (6H, s), 1.32 (6H, s), 2.19 
(3H, s), 2. .27 (2H, s),2. 68 (2H, s), 3.92 (3H, s), 
6.61 (1H, s), 7.35 (2H, d, J = 8. 5 Hz), 7.44 (1H, 
br s), 7.54 (2H, d, J = 8. 5 Hz) D 
£fiK0»3 5 

3-(3,4,8,9-x hy t: KP-6-y t> * v-3, 3, 8, 8-x h 7 
^f^7P[2, 3-h] y^r/ U ^-W^y^^/l^/l/ 

3 o t mm^m^ i^pp^i7x^ffl 
v^raawk^fttwfco 88% 0 

KL£ 155-164 °C (BSxf/U-A,^fy) o 
'HNMR (CDCIg) 61.26 (6H, br' s), 1.32 (6H, s), 2. 
30 (2H, s), 2.69 (2H, br s), 3.92 (3H, s), 6. 60 (l 
H, s), 7.05-7.11 (1H, m), 7.13-7.57 (9H, m) G 
3 6 

N- [3- (3, 4, 8, 9-x h y t K n -6- ^ h $/-3, 3,8 ( 8-rl> 

5^^7o[2,3-h]>f y^yy v-i--f^)y^^/H-< 

^/&#|3 o tra«<o*ifefcJ: (J^V^/l^n y KSrJB 
V^*»^»S:j|fc„ ft* 93% D 
ffli,£ 124-130, 174-176 °C (BK^^-^*f-^)o 
'HNMR (CDC1 3 ) 6 1. 21 (6H, br s), 1.33 (6H, s), 2. 
35 (2H, s), 2.65 (2H, s), 3.92 (3H, s), 6.60 (1H, 
s), 7.12 (1H, dt, J = 7. 8, 1.3 Hz), 7.38 (1H, t, J 
= 7.8 Hz), 7.41-7.60 (4H, m), 7.82-7.98 (3H, m), 
8.26 (1H, br s) 0 
&tft&l3 7 

2-^Pn-i\43-(3,4,8,9-fF7t Ku-6-y h^r^-3, 
3,8,8-x h7yf^7D[2,3-h]^f V* J ]) fr) 
y*~fr]T± hT$ K 

&&to3 0kftft<D%ffi££9?v*T'k s ?frir*}) K 
^ffl^T$Ht^^#fco 86% 0 
Sift 205-207 °C (KHf^^U-v^ai^j:— ry^) 0 
l HNMR (CDCls ) 6 1.24 (6H, br s), 1.32 (6H, s), 2. 
28 (2H, s), 2.68 (2H, s), 3.92 (3H, s), 4.18 (2H, 
s), 6.61 (1H, s), 7.12-7.19 (1H, m), 7.37 (1H, t, 
J = 7.9 Hz), 7.46 (1H, t, J = 1. 7 Hz), 7.73-7.80 
(1H, m), 8.37 (1H, br s) Q 

&titm 3 s 
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2-(^^5 L ^)-N-[3-(3,4,8,9-7 1 F5tKo-6-^b* 
v-3, 3, 8, 8-7^ F7^f/V7P[2, 3-hH V*/ ]) V-l- 
4 fr)y *.~fr]T± h75 K 

p n-N-[3-(3, 4, 8, 9-x h 9 t Kn-6-^ h 3r v"-3, 

3, 8, 8-7" hy/ ffry n [2, 3-h] y y y >- w ao 

7x^]7th7; K (2.20 g, 5.15 mmol) <D N, N- 
^f^A7; K (15 mL) IBfllffilC 15% fvM 
fr^Z >"f h V £A±fe>toga£ (3.1 g, 6. 6 mmol) & 
^o< 9«tu 60 °c-e 40 #H«#Lfc 0 RJSS^ 

-^^^-^/v^^|g B H B ft:§-a:T*Sik:^ (1.92 

g> 85%) £#fc 0 

Bt£ 139-141 °C D 

'HNMR (CDCls) 6 1.25 (6H, br s), 1.32 (6H, s), 2. 
19 (3H, s), 2.29 (2H, s), 2.69 (2H, s), 3.34 (2H, 
s), 3.92 (3H, s), 6.61 (1H, s), 7.12 (1H, dt, J = 
7.9, 1.1 Hz), 7.36 (1H, t, J = 7. 9 Hz), 7.44 (1H, 
t, J = 2.0 Hz), 7. 84 (1H, ddd, J = 7. 9, 2.0, 1.1 H 
20 z), 8.81 (1H, br s) Q 
[0 2 4 7] &f$m 3 9 
2-(> 7frX fry <<( ~fr)-N-[3- (3,4,8, V-*r hy fc Kn- 
6-^ h*v'-3,3,8,8-7 t h7^f^7P[2,3-h]^ y^7 
V fr)y *=:fr]T± hT * K 

2-(yf;W)-N-[3-(3,4,8,9-rh7t Kn-6-^ h 
v-3, 3, 8, 8-x h y * ^fr y p [2, 3-h] 7^y y v*-l- 
^;P)7x^;l/]7th75 K (1.37 g, 3.12 mmol) (D 

*?;-fr (15 mD mmmc/?mBvmmi-hvv 

A (1.67 g, 7.81 mmol) (DA (10 mL) S*£^o< *9 

30 fflfT, ifit 15 #IH«#Lfc. RJKa-fr»fc**5j:Ot 

L/c 0 SiSrfilttv/ y * 7A^D^h^77^ 
- (^♦tWSS^f/i' 1:1 <D&W?Wt=-?fr/*#S 
—fr ion) tc#tu r^*^ 
bSel^^TSMIb^ (1.02 g> HX^ 72%) 
fc. 

Blk 198-201 °C 0 

1 H NMR (CDCh) 6 1.23 (6H, br s), 1.32 (6H, s), 2. 
40 28 (2H, s), 2.68 (2H, s), 2.76 (3H, s), 3.38 (1H, 
d, J = 14.6 Hz), 3.87 (1H, d, J = 14.6 Hz), 3. 92 (3 
H, s), 6.60 (1H, s), 7.12 (1H, dt, J = 7. 8, 1. 3 H 
z), 7.33 (1H, t,J = 7.8 Hz), 7.48-7.53 (1H, m), 7. 
66-7.75 (1H, m), 9.21 (1H, br s) 0 
£J5£0J4 0 

2-(/^frXfrfc~fr)-$-[3-(3 9 4,8,9-r' h7-t Kn-6- 
/ h=^v'-3,3,8,8-7 1 hy ^f;V7p[2,3-h]^ y^r / y 

2-(^^/W^^-)-N-[3-(3,4,8,9-7 : ' h^fc h=^r 
50 ^-3,3,8,8-x h7^f^7n[2,3-h]>f 7^-yy >-l- 
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^f/U)y^^/V]T± hTX K (877 mg, 2.00 ramol) <D 

*$j-j\> (15 mu wRW^tt^ttWk^vyy 

A (1.43 g, 6.69 mraol) <Di& (10 mL) ^ffi^JST, 24 

(^^r^y/S^^ l:K 1:3, Oft 1:20) (C#t 

LT*»ffc£* (239 mg, IfX* 25%) 
135-140 °C 0 • 

'HNMR (DMSO-de) 5 1.14 (6H, s), 1.22 (6H, s), 2.2 
9 (2H, s), 2.63 (2H, s), 3.16 (3H, s), 3.81 (3H, 
s), 4.27 (2H, s), 6.81 (1H, s), 7.10 (1H, d, J = 7. 
7 Hz), 7.38 (1H, t, J = 7. 7 Hz), 7.59 (1H, d, J = 
7.7 Hz), 7.66 (1H, s), 10.54 (1H, br s) 0 
£j*0fl4 1 

3-(^ f ;vf t)-N-[3-(3, 4, 8, 9-f h 7 t Kn-6-y 
is-3, 3, 8, 8-7^7^ n [2, 3-h] >f V J V V-l- 

Y/V)7x^]7 P n/^T; K 

195-197 °C (RSEJi^-^3i^/W3i— -r/w) 0 
'HNMR (CDCI3) 6 1.25 (6H, br s), 1.32 (6H, s), 2. 
16 (3H, s), 2.29 (2H, s), 2.61 (2H, t, J = 7. 0 Hz), 
2. 68 (2H, br s) , 2. 86 (2H, t, J = 7. 0 Hz) , 3. 92 (3 
H, s), 6.60 (1H, s), 7.07 (1H, d, J = 7. 4 Hz), 7.2 

5- 7.37 (1H, m), 7.42 (1H, s), 7.72 (1H, d, J = 7. 6 
Hz), 7.97 (1H, br s) Q 
[0 2 4 8] &j$Lm 4 2 

3- (^^^/W^^^/W)-N-[3-(3,4,8,9-x Yy t Kn- 

6- y h ^>-3, 3, 8, 8-r h y * "f^? o [2, 3-h] y^y 

£$09 3 9 t «9 3-(y ^^^)-N-[3- 

(3, 4, 8, 9-rh7t Kn-6-y h *^-3, 3, 8, 
f;U7n[2,3-h]>fy^y y y-H^)7xn/V]yn;N 
>7 5 K^e>*Wb-&»«rftfc. 83% 0 
HL£ 178-179 °C (^^^/l—^^^/^-x^) 0 
'HIR (CDCIs ) 6 1.23 (6H, br s), 1.31 (6H, s), 2. 
25 (2H, s), 2.65 (3H, s), 2.67 (2H, br s), 2.87-3.0 
3 (3H, m), 3.15-3.34 (1H, m), 3.92 (3H, s),6. 59 (1 
H, s), 7.03 (1H, d, J = 7. 2 Hz), 7.21-7.32 (1H, 
m), 7.43 (1H, s), 7.72 (1H, d, J = 8.0 Hz), 9.27 
(1H, br s). 
£j*0»4 3 

N-[4-(3,4,8,9-7h7t Kn-6-y h 3^>-3, 3, 8, 8-r V 
y / <?)Vy a [2, 3-h] 4 y * / V >-\-4 M 7 a =-M y 

4- (3,4,8,9-7F7t Kn-6-y h * *>-3, 3, 8, 8-r h y 
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y f/^7p[2,3-h]>f y^y y y-H;v)^yfyr; 

y (1.05 g, 3.00 mraol) 0>tfy W (7 mL) ^(C, 
7)(ftT^^^/V*^oy K (0.50 mL, 6.5 mmol) 

£«tu raat?i b*hl ^ia-e so #ra*#Lfc 0 
asitrfiftttft-f h y h y v 

^^S^ B B H LT*S{b^ (500 mg, Jfesp 39%) frft 
235-237 °C 0 

1 H NMR (CDCIs) 6 1.25 (6H, s), 1.33 (6H, s), 2:24 
(2H, s), 2.69 (2H, s),3.00 (3H, s), 3.92 (3H, s), 

6.61 (1H, s), 7.21 (2H, d, J = 8.8 Hz), 7.38 (2H, 
d, J = 8.8 Hz) 0 
^0»J4 4 

N-(y ^^/i^^^yi-)-N-[4-(3, 4,8,9-7" hyt Kn-6- 
y K*v--3,3,8,8-r h7^f/V7P[2,3-h]-f y^r/li 

20 y-K/v)7x^]^ ?y^wy7; K 

N-[4-(3, 4, 8, 9-r h7t Kn-6-y h *v-3, 3, 8, 8-r h 
7 y d [2, 3-h] ^y^/!i y-i— f /w) y 31 n/w] y 

^^A-TfxVT? K (564 mg, 1.32 mmol) joit/hy 
xf;V7?y (0.55 mL, 3. 9 mmol) Ofh7t Kn7 
?y (6 mL) liSi:^^y^/v*^v?D!) K (0.20 
mL, 2.6 mmol) SrjRTU 70 30 #lffl«#Lfc 0 

-e2iHia», «BE**Lfco »aE**aa*i/y*y/w* 

30 7i^^D7^77^ (^Hy/Slxf/l'S:! CO 

ffe 1:1) Cttt, r/w*^H 
«iftLT3iSffrfr» (454 mg. HX* 68%) £#/c D 
|t£ 223-225 0 C o 

'hNMR (CDCla ) 6 1.26 (6H, s), 1.30 (6H, s), 2.14 
(2H, s), 2.70 (2H, s),3.41 (6H, s), 3.92 (3H, s), 

6.62 (1H, s), 7.39 (2H, d, J = 8. 6 Hz), 7.50 (2H, 
d, J = 8.6 Hz) 0 

[0 2 4 9] -&J*«4 5 
N-(y ^/W*/P*^/W)-N-[3- (3,4,8, 9-r h y K Kn-6- 
40 y h^rv-3,3,8 f 8-r h 7 y n [2, 3-hM V * y V 

ftf&m 4 4 iRI«0*ife|i«t 0 3- (3, 4, 8, 9-r b7 t K 
n-6-y h^riy-3, 3,8,8-r h7^f^7P[2,3-h]^V 

*y y >-w^)-<^>t 5 

fc. JR* 63% 0 

M& 192-195 °C (Tir h>-^*V^) 0 
l HNMR (CDCIs ) 6 1.25 (6H, brs), 1.32 (6H, s), 2. 
05-2.55 (2H, m), 2.70(2H, br s), 3.41 (6H, s), 3.9 
2 (3H, s), 6.61 (1H, s), 7.29 (1H, t, J = 1. 7 Hz), 
50 7.38 (1H, dt, J = 7.5, 1.7 Hz), 7.53 (1H, t, J = 
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7.5 Hz), 7.61 (1H, dt, J = 7.5, 1.7 Hz) G 
MVU 6 

N-[4-(3,4,8,9-T byt K*-6-> h 3, 8, 8-x h 

7^/p7n [2, 3-h] ^ y / y V-W /V) y * n/u] -3 

-t°y ^y*/u#**5 K 

4- (3, 4, 8, 9-r h 5 t K n -6-^ b ^ ->-3, 3, 8, 8~X .h 7 
^f;W7n[2, 3-hH V^r/ y y-W ^)-<>"tf^T 5 
y (701 mg, 2. 00 ramol) *5<fctf 4- ^7 5 / t° y 
(611 mg, 5.00 mmol) <D N,N-^f^*/VA7 5 
K (10 mL) ffl^nfy^/^py Kttlfett (712 ro 
g, 4.00 mmol) £JPx_ N Sfflt? 20 j>IB8WLfc 0 SiS 

A^P^h^77>f- Kty/Sf|xf/V2:l <7)» 

(181 mg, l|X* 20%) 
m& 130-137 °C 0 

l HNMR (CDC1 3 ) 61.25 (6H, s), 1.33 (6H, s), 2.31 
(2H, s), 2.69 (2H, s),3.93 (3H, s), 6.62 (1H, s), 
7.38-7.51 (1H, m), 7.42 (2H, d, J = 8. 6 Hz), 7.70 
(2H, d, J = 8.6 Hz), 8.21 (1H, br s), 8.25 (1H, d 
t, J = 8.0, 2.0Hz), 8.79 (1H, dd, J = 4. 8, 1.4 H 
z), 9. 14 (1H, dd, J = 2.6, 0.8 Hz) 0 
MM 4 7 

N-[3-(3,4,8,9-Th7t Ko-6-^ h =^>-3, 3, 8, 8-7 1 h 

7^f/v7D[2,3-h]^y^; y /^)y 
&j$m4 etmm^m^x^o 3-(3,4,8,9-rh7t k 

p-6-^ h*v'-3 f 3,8,8-x h7^f^7P[2,3-h]^ V 

*y y y-H/i/)^yfy75v^y-3f;^;^ 
ny »fi*««^«ifc 0 83% 0 

K<& 233-236 °C (^ni^-i/n:^/vrc— r/p) 0 
'HNMR (CDCL ) 6 1.17 (6H, br s), 1.33 (6H, s), 2. 
33 (2H, s), 2.60 (2H, s), 3.92 (3H, s), 6.59 (1H, 
s), 7.13 (1H, d, J = 7.7 Hz), 7.36 (1H, t, J= 7.7 
Hz), 7.51-7.56 (1H, m), 7.71 (2H, d, J = 6. 1 Hz), 
7.86-7.93 (lH,m), 8.76 (2H, d, J = 6. 1 Hz), 8.98 
(1H, br s) 0 

[0 2 5 0] M$H 8 

N-[3-(3,4,8 ( 9-f h7t Kn-6-y h * S/-3, 3, 8, 8-7 1 h 
7^f/U7n[2,3-h]-f y^r/y >-l— i ;V) 7 * n/l/|-2 
-t°y v^#yu*>if ? K 

MM 4 6 t mm<D%& iC i «9 3- (3, 4, 8, K 
d-6-> h*i/-3, 3, 8, 8-T h7^f^7n[2,3-h]^ V 

^•y y y-H/i/j^y^yr? y 1 y y-f/i-y n y 
K«W»d^«Wb***#fc. HX^ 86% Q 

Mj^L 179-183 °C (Kixf/V-^drfy), 
J HNMR (CDCL) 6 1.26 (6H, br s), 1.32 (6H, s), 2. 
32 (2H, s), 2.70 (2H, s), 3.92 (3H, s), 6.61 (1H, 
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s), 7.15 (1H, d, J = 7. 8 Hz), 7.41 (1H, t, J= 8.1 
Hz), 7.44 (1H, m), 7.71 (1H, t, J = 1.8 Hz), 7.86- 
7.96 (1H, m), 7.97-8.04 (1H, m), 8.26-8.32 (1H, 
m), 8.60 (1H, dt, J = 4. 7, 0.7 Hz), 10.12 (1H, br 

s) 0 

4 9 

N-[4-(3,4,8,9-7h7t Ko-6-y h 3r$/-3, 3, 8, 8-x h 

7^^^n[2,3-h]-f y*y y y-W/i^^ri/i/H 
-try i?y#/i/#*-r5 K 

159-163 °C (g^^^-^^^-X/^o 
'HNMR (CDCL) 6 1.25 (6H, s), 1.33 (6H, s), 2.30 
(2H, s), 2.69 (2H, s),3.93 (3H, s), 6.62 (1H, s), 
7.42 (2H, d, J = 8.4 Hz), 7.69 (2H, d, J =8.4 Hz), 
7.75 (2H, d, J = 6. 2 Hz), 8.21 (1H, br s), 8.81 
(2H, d, J = 6.2Hz) 0 
Mm 5 0 

N-[3-(3,4,8,9-7 1 by fc Kn-6-y h 3f 3, 8, 8-r h 

20 7^f/v7p[2,3-h]>f y^y y ;v)y 
-try ^^*/i/**f-5 k 

3-(3,4,8,9-ff7t Kn-6-y ^^-3,3,8,8-7 h7 

y ^-/w^n[2,3-h]>f v^y y v-i— r ;v)^yf^7 5 

V (701 mg, 2.00 mmol) <Dy~ b y t Kp7?V (4mL) 
SJKKjKS^ h y ^ (466 mg, 4.40 mmol) (7)* (4 m 

(392 mg, 2.20 mmol) Sr^P^i. Sift-? 20#RB»#L 
tc Q Ztl\zmM1- b y -y^ (466 mg, 4.40 mmol) (7)* 
(2 mL) g^iO^pf^/^py Kttlfett (392 m 
30 g, 2. 20 mmol) ^iliOL, ^fflT? IS^RfflWLfco 5 

«k «t»^hy^A±-cft«, «EE»*tfco at 

(783 m g> JK*86%) *r»fc 0 
213-219 °C 0 

'HNM (CDCL) 6 1.16 (6H, br s), 1.33 (6H, s), 2. 
34 (2H, s), 2.60 (2H, br s), 3.92 (3H, s), 6.58 (1 
H, s), 7.09-7.18 (1H, m), 7.30-7.46 (2H, m),7. 52- 
40 7.58 (1H, m), 7.88-7.97 (1H, m), 8.19 (1H, dt, J = 
7.9, 1.9 Hz), 8.75 (1H, dd, J = 5. 0, 1.6 Hz), 8.8 
8-9.10 (1H, m), 9.08 (1H, d, J = 1.6 Hz) G 

[0 2 5 1 1 Mm 5 1 
N-(3-t°y v J >*/W^^/U)-N-[3-(3 f 4,8,9-x b y t K 
P-6-y h^r^-3,3,8,8-7 1 h7^f^7n[2,3-h]>f V 

^ry yy-H;v)7x^/i/]^yyy / ^jv^^/v 

N-[3-(3, 4,8,9-r by t Kcr-6-y h+v^-3,3,8,8-7 h 

7y ^7p[2,3-h]>f y^y y y-H/i^)7x^]-3 

-try K (1.37 g, 3.01 mmol) CO N, N- 

50 ^^f/^;VA7 5 K (10 mL) «*^*?&T7k*^-?- 
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hV (66Xffi#1ft«0 (0.22 g, 6.1 mmol) £JPx., 
S?UT* 10 »IB«»Lfc 0 wtt^^n^RK^^ (0. 
62 mL, 6.5 mmol) £JPx., 30 #IH«#Lfc 0 

A^P7h^77^ (^i^WKSf^^ 2:1, 1:1 
<7>t£ i:2) tC«U SJHfc-frft (1.12 g, JR* 71%) 
Sr#fc 0 10 

1 H NMR (CDCls) 6 1.23 (6H, br s), 1.36 (6H, s), 2. 

09 (2H, br s), 2.67 (2H, br s), 3.79 (3H, s), 3.92 
(3H, s), 4.66 (2H, br s), 6.00 (1H, s), 7.10-7.30 
(4H, m), 7.36 (1H, br s), 7.82 (1H, dt, J = 8. 0, 

2.0 Hz), 8.49 (1H, dd, J = 4. 9, 1.7 Hz), 8.55 (1H, 
d, J - 2.0 Hz) Q 

^mm 5 2 

N-^fvM\ T -[3-(3,4,8,9-r h y fc h*v"-3, 

3, 8, 8-fh7^ f-JVy n [2, 3-hM V * / U 20 

^^n/P]-3-t: 0 y K 

69% 0 

M£ 151-153 °c mwt^^-^*y-»o 

'HNMR (CDCls) 6 1.23 (6H, br s), 1.36 (6H, s), 2. 
08 (2H, br s), 2.67 (2H, br s), 3.54 (3H, s), 3.92 
(3H, s), 6.61 (1H, s), 6.99-7.07 (1H, m), 7.13-7. 
37 (4H, m), 7.76 (1H, dt, J = 7. 9, 1.8 Hz), 8.47 
(1H, dd, J = 4.9, 1.8 Hz), 8.50-8.54 (1H, m) 0 
£fjtm 5 3 30 
N-(3- t a !i y^/l^^ f/b)-N-[3-(3, 4, 8, 9-f h7t Kn- 
6-* h ^>-3, 3, 8, 8-r h7^f^7n[2,3-h]>f 
V y-H;i/)7x^]^yX7; K 
^JGfcW5 1 fc|BI«<0*jfe»C«t5 N-[3-(3,4,8,9-7 1 hy 
fc h *'>-3, 3, 8, 8-f h 7 ^ f ^7 n [2, 3-h] 

^fy^/y y- w /w) y * ^^]-<yX7 5 K*5j:t* 3- 
?po^W°y ^ysi^Mft^fttUfca id* 95 

98-104 °C (B»3if-/^-^*-9-i/) 0 
'HNMR (CDCls) 6 1.22 (6H, br s), 1.30 (6H, s), 2. 40 
02 (2H, s), 2.65 (2H,s), 3.91 (3H, s), 5.17 (2H, b 
r s), 6.60 (1H, s), 6.81 (1H, dt, J = 6. 4, 2. 5 Hz), 

7.05-7.32 (7H, m), 7.37-7.45 (2H, m), 7.77 (1H, d 
t, J = 7.9, 1.9 Hz), 8.52 (1H, dd, J = 4. 7, 1.9 H 
z), 8.59 (1H, d, J = 1.8 Hz) 0 

[0 2 5 2] &l&m 5 4 
N- (3- t'y^M -3- (3, 4, 8, 9-r h y t K n -6- 
^ h*v"-3,3,8,8-r h7^f/K7P[2,3-h]>f y*/ U 

N-(3-try ^^^^/W)-N-[3-(3 f 4 f 8 f 9-r h7t Ku- 50 
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6-^ ^-3,3,8,8-T- h7^^7n[2,3-h]^ y^r/ 
yy-K;l/)7x^u]-<yXT^ K (1.05 g, 1.92 mmo 
1) <D* $ (5 mL) mWi\C 5 M ^Wtit^ h U <>A 

(1.9 mL, 9.5 mmol) SrJPx., 8 S^WJO^il^L 

T*Wk^*oiB«*a£*»fc. ^jH^*/-^ (5 

mL) JcSfifU 0.8 M mti&M/ * 9 / -^*« (10 m 
L) fcJn*., jjtflEjMBLfc. mt*^9 J-fr-Vx-* 



(826 mg, IR^ 



78%) £»fc 0 
156-159 °C 0 

l HNMR (DMSO-de) 6 1.23 (6H, s), 1.43 (6H, s), 2.2 
5 (2H, s), 3.14 (2H, s), 3.93 (3H, s), 4.62 (2H, 
s), 6.71-6.79 (1H, m), 6.84 (1H, s), 6.98 (1H, dd, 

J = 8.4, 1.4 Hz), 7.09 (1H, s), 7.33 (1H, t, J = 
7.9 Hz), 8.07 (1H, dd, J = 8. 0, 5.5 Hz), 8.60 (1H, 

d, J = 8.4 Hz), 8.86 (1H, d, J = 5. 5 Hz), 8.91 (1 
H, s). 
-frjSffil 5 5 

N-(y f ;^/^^^)-N-[3-(3, 4, 8, 9-r hyt Kn-6- 
* h*S/-3, 3,8,8-x hyt^/^y n [2, 3-hM V 

-&J*«5 1 tmm^miCX 9 N-[3-(3,4,8,9-r h7 
t Kd-6-^ h v-3, 3, 8, 8-f h 7 ^ f ^7 n [2, 3-h] 
4 y y-K;v)7x^/v]^ ^y^/l^^X? K 

! H NMR (CDCls) 6 1.25 (6H, br s), 1.32 (6H, s), 2. 
23 (2H, br s), 2.70 (2H, br s), 3.16 (3H, s), 3.75 

(3H, s), 3.92 (3H, s), 4.51 (2H, br s) , 6.61 (1H, 

s), 7.39-7.58 (4H, m) Q 
^J&#'J 5 6 

N-[(v^ fvWT 5 / ) * f - 1/ V]-3-[(y ^vl^^nA-) 
[3- (3, 4, 8, 9-r h7t Kn-6-^ h ^>-3, 3, 8, 8-r f7 
^f^7a[2, 3-hM y^r/ y W /W) 7 m^/P] T 5 
/]7 J nA°y^yl'*y7 5 K 

3-^nD-l-7 P PA°y^;V$y7; K (788 mg, 5.00 mm 
ol) OWVxy (10 mDUMmc N.N-S^^/l^/W* 
7; K^^^WTir^-/^ (0.73 mL, 5.5 mmol) grJP 

60 t-e 30 57 v K*^L/c 0 KJCft^frftEMB 
LT 3-^ p n-N-[(v?^ ^7 5 / ) ^ fl/y]-l-/P 
/N>X;^y7; KSr^tfi!^* (1.15 g) £#/c 0 N- 
[3- (3, 4, 8, 9-r h7t K d -6-^ h * v-3, 3, 8, 8-r h y 

^f^7D[2, 3-hM y + y y y-H;i/)7i^]^^ 

y^y7; K (757 mg, 1.77 mmol) 3o<fctfH 

i- h y (69 mg, 0.46 mmol) CO N, N-v^ 

AT 5 K (4 mL)»«^*5H^-f hy^^ (66% 

ft) (77 mg, 2.1 mmol) £JPx., S«Tfl5 »IH8WL 
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(528 mg) (D N,N-^^/I/*M7; K (0.5 mL) Sffi 
**nx., 60 °CT 19 BJIffltttLfc. R/£»^«{C7KS: 

A±T?ft», «JE»*Lfc 0 5/ y ay/lot; 

10: 1) (cflfcU *»ffr&* (879 m g> IR* 
82%) £#fc 0 10 

: H MR (CDCls) 6 1.25 (6H, br s) , 1.32 (6H, s), 1. 
91-2.08 (2H, ra), 2. 23 (2H, s), 2.70 (2H, s), 2.92 
(3H, s), 3.02-3.13 (2H, m), 3.03 (3H, s), 3.13 (3 
H, s), 3.82 (2H, t, J = 6.9 Hz), 3.92 (3H, s), 6.6 
1 (1H, s), 7.27-7.52 (4H, m), 8.00 (1H, s) 0 

[0 2 5 3] 5 7 

3-[(^^/W^/W^^^)[3-(3,4,8,9-7 1 hy fc Kn-6-7< 

h ^>-3, 3, 8, 8-x h7^f^7n[2,3-h]^y*y V V 

-l— f ^)7x-/i/]7 5 yj/D^y^yT? Kttlfc 20 

N-[(>^ fvWT 5 / ) ^ fuy]-3-[(^ ^vl/*A'*— 
[3-(3,4,8,9-r h7 t: Kn-6-y h * v-3, 3, 8, 8-x 
y a [2, 3-h] ^y^r/y W /V) 7 3i ^/W] 7 5 

y]/u/Ny^/^y7; K (625 mg, 1.03 mmol) * 2 
M MM (2 mL){C}§$? U 30 #GMnj|fcif8E Lfc 0 Kit 

itwwMfcfw- h y h y * a 

#fc 0 rtlSr^^y-/P (2 mL) K«f#U 0.8 M £g{k; 
AM/*? (2 mL) £*Px_, MJBtffiLTil 

WfrS* (582 mg, JK* 96%) £r#/c 0 

l HNMR (DMSO-de) 6 1.20 (3H, s), 1.23 (3H, s), 1.4 
5 (3H, s), 1.48 (3H, s), 1.70-1.90 (2H, m), 2.05 
(1H, d, J = 16.6 Hz), 2.31 (1H, d, J = 16.6 Hz), 
2.95-3.20 (2H, m), 3.11 (3H, s), 3.18 (2H, br s), 
3.81 (2H, t, J = 6. 1 Hz), 3.94 (3H, s), 6.84 (2H, 
br s), 7.10 (1H, s), 7.50-7.82 (4H, m) , 12. 80-12. 95 40 
(1H, br) 0 

&j&m 5 s 

2-[(y fvW*/l^~/l^[3-(M,8,9-x hyt Kn-6-^ 

h*s/-3 i 3,8 t 8-7 l h7^f/w7p[2,3-h]^y*y y y 

-K/V)7x^]7; /]T± K 
N-[3-(3,4,8,9-7 L hyb h * 3, 8, 8-f h 

y^^tvy n[2, 3-h]-r y+yy y-H/p)7x^]y 

^ y^/l/*y7 5 K (643 mg, 1. 50 mmol) ^)rF7t: 
Kp77> (5 mL) SSPttlC* y £i*tert-;/ K (9 

0%) (225 mg, 1.8mmol) £JP;i, ^flT* 5 #KISB$L 50 
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-arwjiZ 2-^0*7* bT5 K (290 mg, 
2.10 mmol) £APx., 60 °CT 1 BflWflHfcLfco wjlfc 
Sffl-C*y ^Atert-y h^rv'K (90%) (56 mg, 0.45 m 
mol) *D<tt/2-^n^-Ti? HT5 K (62 mg, 0.45 mmol) 
SriiflPU 60 °CT 30 »|RH|«5Lfc. RlES-Slfe** 

*«WIS:*l3J:l5ttldiftft^hy ^*^Ti5fc#, ffig 

fitv/!)*yy«7^DvF^77^- 

Sit:T*»frS« (469 mg, 64%) Sr#fc 0 
Rj£ 190-191 °C 0 

'HNMR (CDCb) 6 1.25 (6H, br s), 1.32 (6H, s), 2. 
26 (2H, br s), 2.70 (2H, s), 3.09 (3H, s), 3.92 (3 

H, s), 4.32 (2H, s), 5.36-5.58 (1H, br), 6.08-6.28 
(1H, br), 6.61 (1H, s), 7.38-7.56 (4H, m) D 

&f$m 5 9 

2- [[[3-(3,4,8,9-fl>7t Ku-6-y h * i/-3, 3, 8, 8-r 
h7^f^7p[2,3-h]^ y^r / y y-W/b)7x^;l/] 

7^; y]*^#^yi/]gc*#K 

3- (3,4,8,9-7 L F7t Kn-6-y h =fr v-3, 3, 8, 8-r h 5 

^;v7d[2, 3-hM y^yy y-K;v)^y^y7 5 

> (526 mg, 1. 50 mmol) <7)x h7t Kp77> (3mL) 
^(C^tK^^/^ (222 mg, 1.50 mmol) <D"r V y M 
Kp77^ (2 mL)*tt«:Jq;l, ilt 15 #ra«#L 

^(630 mg, IR* 84%) «:»fc D 
St£ 194-197 °C 0 

1 H NMR (DMSO-de) 6 1.15 (6H, s), 1.24 (6H, s), 2.3 
5 (2H, br s), 2.66 (2H, br s), 3.82 (3H, s), 6.82 
(1H, s), 7.08 (1H, d, J = 7. 6 Hz), 7.37 (1H, t, J = 

7. 7. Hz), 7.50-7.65 (3H, m), 7.67 (1H, d, J = 7. 8 
Hz), 7.81 (1H, s), 7.83-7.90 (1H, m), 10.46 (1H, br 

s) 0 

[0 2 5 4] &f&m 6 0 

2- [3-(3,4, 8,9-x h7t K*-6-y h * iX-3, 3, 8, 8-x h 

7^f^7u[2,3-h]^ y^yy y-K/v)7x^^]-i 

3- (3, 4, 8, 9-y- YyM KP-6-y h * i/-3, 3, 8, 8-r Yy 

yf^7P[2,3-h]>fy^; y >-W/u)^<^if yr$ 

>- (491 mg, 1.40 mmol) & «fc t/ftl* 7 ^ (208mg, 

I. 40 mmol) 0^r^U> (3 mL) 10 ^WJnJW 

riwc*^ h y »^*»«, teivflfpiftft^ h y 

mLtCo ?m&i/ ] J*?^*yJ±?v^hyy7j- 
(^^>/mm^^ 2:1 ©*l:2)fcttU 
/^~-.arf-y^^|S 0 B H >ft:$^:T*jaft^ (439 mg, JR 
^ 65%) S:#fc 0 
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BLS 162-168 °C 0 

1 H NMR (CDCla ) 6 1.25 (6H, s), 1.37 (6H, s), 2.10- 
2.80 (2H, br), 2.68 (2H, s), 3.92 (3H, s), 6.60 (1 
H, s), 7.44-7.61 (4H, m), 7.73-7.84 (2H, m),7. 88- 
7.99 (2H, m) Q 
£fiJc08 6 1 

6-[3-(3 ( 4,8,9-rf7t Kn-6-y F^H3,8,8-rh 

7^f^7n [2, 3-h] 4 y ^ / y M y ^ ^M-s 

H-t 6 OD [3, 4-b] fc° y V-5, 7 (6H) - ^ 

3- (3,4,8,9-rF7tFD-6^ h * ->-3, 3, 8, 8-x h 7 10 
y fvl^n [2, 3-hH y^y y >-l— i As) >T 5 

y (701 mg, 2.00 mmol) jo<fctf 2, 3- tT y v?^ *J%A># 
y&tBfryQ (298 mg, 2.00 mmol) (Or h 7 t Kn77 
y (4 mL) 15 ftrmWLtCo 

fekgtgg (4 mL) CIIL, 100 °C-C 1 «fWHt«sL 

fc. ^t^fcwawt^ii/ttfpttft-f h y * 20 

fc 0 ?»^y*^>*7A^DYf^77^- (^^r 
i^/g^^/W 1:3) iCttU Mffcfrtt (724 mg, 7 
5%) £#fc 0 

'HNMR (CDCI3) 5 1.26 (6H, s), 1.38 (6H, s), 2.25- 
2.60 (2H, br), 2.69 (2H, s), 3.93 (3H, s), 6.61 (1 
H, s), 7.46-7.60 (4H, m), 7.70 (1H, dd, J =7. 7, 4. 
8 Hz), 8.26 (1H, dd, J = 7.7, 1.5 Hz), 9.05 (1H, d 
d, J = 4.8, 1.5Hz) 0 30 
6 2 

2-[3-(3,4,8,9-fh7t Ku-6-y h+v-3,3,8,8-r b 

7^f;v7u [2, 3-h] 4 y * y y y- W 7 m ^/w]-i 

H- t°n p [3, 4-c] b° y v^-1, 3 (2H)-v ? ^> 
*rtW6 1 fcBlflt«)*fe»cJ:5 3,4-t°y 
y|MS**«rfllV^T*H^^*Sr#fc. iR* 77% 0 
HjK 123-129 °C (PM^A'-^*^). 
l HNMR (CDCI3 ) 6 1.26 (6H, s), 1.38 (6H, s), 2.15- 
2.70 (2H, br), 2.69 (2H, s), 3.92 (3H, s), 6.61 (1 
H, s), 7.42-7.63 (4H, m), 7.84 (1H, dd, J =4.8, 0. 40 
8 Hz), 9.14 (1H, d, J = 4.8 Hz), 9.24 (1H, d, J = 
0.8 Hz) 0 
£$016 3 

4- [[[3-(3,4,8,9-fh7t Kn-6-^ h * S/-3, 3, 8, 8-T" 

h 7* Tivyxi [2, 3-h] 4 y y-H;v)7x^/P] 
75 /]*/^zi^]-i-t 0 ^y 1, l-v^y 

N-(tert-y h*5/*^3j?=/U)>f yn^zif-y^ (1. 01 
g, 4.41 mmol) fcJzU* 1-fc Ko * v'-lH-^y / S U T 
V—>\>— *?P^ (678 mg, 4.43 mmol) CO N.N-^^f^ 50 
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*/l^T5 K (15 mL) ftffiiC l-^^/W3-(3-^>^ 
T 5 7 y o t°/P) #/Ps|?v*>f 5 KJfifSJS (1. 00 g, 5. 22 
mmol) SrflPx., Sfi-C 1 «FWHt#Lfc 0 ttfeftfcig^ 
3-(3,4,8,9-x t Ko-6-y h * v^-3, 3, 8, 8-x 

h7^^7p[2, 3-hH y*y y y-W/u)^^ify 

T^y (1.41 g, 4.02 mmol) MUX 4 ^Rtt 

»l/c 0 s*sja-&*K:iafpft**»^ h y a*j it/* 
**5±vfifni6ft^ h y ^A*»«-Tfac*, sftift^ h y 

A7^^-7h^77>f- (^IfV/fflSfc^fvl' 3 = 
U 1:1 1:2) (c#tLfc 0 rft*ff|«:*fvW£*# 

l> 2% mm^mm (20), **5±tMa»«»**-?-b 

«EE»«UT««t-&* (L83 g, JR* 81%) £#*: 0 

X HNMR (CDCls ) 6 1.23 (6H, br s), 1.32 (6H, s), 1. 
46 (9H, s), 1.60-1. 92 (4H, m), 2.22-2.42 (1H, m), 
2.30 (2H, s), 2.62-2.85 (2H, m), 2.68 (2H, br s), 
3.92 (3H, s), 4.06-4.29 (2H, m), 6.60 (1H, s), 7.0 
5 (1H, d, J = 7.6 Hz), 7.25-7.36 (1H, m), 7.48 (1 

H, s), 7.63-7.85 (2H, m) 0 
[0 2 5 5] -&fifc«6 4 

N-[3-(3 f 4,8,9-fh7t h 3f S/-3, 3, 8, 8-x h 

7^f^7p[2,3-h]yy^; y y-Wvao^^/i/R 

4-[[[3-(3,4,8,9-fb7t f> ^i/-3, 3, 8, 8-7 1 

h7/ ^/v^u[2, 3-h]>f y^y y y-H^)7s^] 
r 5 /]*/i-#^/i-]-i-fc 0 -<y i/y%jvtf>m 1, i-^y 

^y^^/Uni^x/l- (1.44 g, 2.56 mmol) (DtfcWt^f- 
/V (15 mL) 4 M mtfcW&tit^ frf&WL (2.0 

mL) ^JP^, iftT 1.5 NFIB, 60 °CT1 ^Wffi^L 
fc. #5>nfcjl^«rtC3:^y-/u (3 mL) ?rJPx., 
^ 60 l «MI»J*Lfc, SEi^^ft3L, 
0 B 0 ^6^LT*S^tl (774 mg, 57%) ^^#fc 0 
217-224 °C 0 

l HNMR (DMSO-de) 6 1.23 (6H, s), 1.44 (6H, br s), 

I. 68-2.07 (4H, m), 2.10-2.50 (2H, m), 2.65-3.40 (7 
H, m), 3.95 (3H, s), 7.11 (1H, s), 7.31 (1H, d, J = 

8.2 Hz), 7.59 (1H, t, J = 8. 2 Hz), 7.86 (1H, d, J 
= 8. 2 Hz), 8.03 (1H, s), 8.70-9.35 (2H, m), 10.78 

-10.90 (1H, m), 12.50-12.80 (1H, br) 0 

&$Lm 6 5 

N-[3-(3,4,8,9-7 1 Y7 t Kn-6-y h ^-3, 3, 8, 8-x h 

7^^7D[2,3-h]-f y^y y y-w/v)^^^/w]-4 
-try v^r-fe hr 5 K 

3-(3,4,8,9-7 1 h7 t Kn-6-y h iX-3, 3, 8, 8-7 1 h y 

y^/w^n[2,3-h]^ y*y y y-K/vl^yfyr 5 

> (701 mg, 2.00 mmol), 4- bf y v> ^KBfffiSflft (417 
mg, 2.40 mmol), 3oJ;U* 1-t Kn ^^/-lH-^y ✓ h y 
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T^— /V— *fP* (368 mg, 2.40 mmol) <D N,N-S^^ 
;^;VA7 5 K (10 mL) h y xfvUT 5 > (0. 7 

7 raL, 5.5 mmol) *5«tW l--x^Vl'-3-(3-^ ^/WT 5 
y^ntVl/)*/^^ $ KiftBMft (537 mg, 2.80 mmo 

i) srjqx., sffl-c i mmmwLtzo fcmu&m^& 

l*9J-fr (5:1) »-&*T?2iattfflLfc 0 *T 

-^x^x-f/^?)fflS 0 0 0tTiHb^ (523 m 

g, ifc* 56%) SrWfc. 10 

H£ 124-128 °C 0 

J HNMR (CDCh) 6 1.23 (6H, br s), 1.30 (6H, s), 2. 
27 (2H, s), 2.67 (2H, br s), 3.67 (2H, s), 3.92 (3 
H, s), 6.60 (1H, s), 7.03-7.10 (1H, m), 7.24-7.40 
(4H, m), 7.67-7.74 (1H, m), 7.91 (1H, br s), 8.60 
(2H, d, J = 5.8Hz) 0 
6 

N-[3-(3,4,8,9-fh7t Kn-6-y h * 3, 8, 8 r x r* 
7^ff7P[2,3-h]^ V {;^)y^^;U]-3 

-try i/>T± h>$ K 20 

Srffl^"C*Hft-fr«Sr#yto (K* 70% o 

Bk^ 122-127 °C (:n^y— /U-^zn^/Wn— xA0 o 
'HNMR (CDCls) 6 1.23 (6H, br s), 1.30 (6H, s), 2. 

26 (2H, s), 2.67 (2H, s), 3.67 (2H, s), 3. 91 (3H, 
s), 6.59 (1H, s), 7.06 (1H, d, J = 7. 4 Hz), 7. 24-7. 
37 (3H, m), 7.64-7.80 (3H, m), 8.52-8.58 (2H, m) 0 

[0 2 5 6] &J&m 6 7 
i\43-(3,4,8,9-rh7t b * v-3, 3, 8, 8-r h 

7^f^7P[2,3-h]^y^y y v-W/w) 7^^/1/1-2 30 
-try v?y7t hr^: K 

*JB^T»«Hfc***»fc 0 fe* 75% Q 

176-177 °C (^/-/W-^znfv^-X/^o 
'HIR (CDCls) 5 1.24 (6H, br s), 1.29 (6H, s), 2. 

27 (2H, s), 2.68 (2H,s), 3.87 (2H, s), 3.92 (3H, 
s), 6.60 (1H, s), 7.07 (1H, dt, J = 7. 7, 1.3Hz), 
7.21-7.37 (3H, m), 7.42 (1H, t, J = 1.6 Hz), 7.71 
(1H, td, J = 7. 7, 1.9 Hz), 7.80 (1H, ddd, J = 8. 2, 

2.0, 0.8 Hz), 8.63 (1H, ddd, J = 4.9,1.8, 1. 1 H 40 
z), 9.82 (1H, br s) 0 

fttiime 8 

[[4-[[[3-(3,4,8,9-7 1 by t Kn-6-y b * ^-3, 3, 8, 8- 

y F7yf^7P[2,3-h]^ y^y y V-W/W):?^ 

3-(3,4,8,9-7 1 h7t Kn-6-y h * 3, 8, 8-x h y . 
y^7a[2, 3-hH y^r/ y >--W/U)-<y-fef^T5 
V (2. 18 g, 6. 22 mmol), 4-[(v^£. h * 7 >f — 

/VtfM&S&Wt (L86 g, 6.83 mmol), joitf 1- 50 
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t Kn^rv--1H— <>y>y Ty-/W— *fP* (1.05 g, 
6.86 mmol) <D N, N-i^y f/V^;UA7 $ K (30mL) 

l-^^/WS-O-i/^^/WT ;y/p fcVU^/l^v^ 
5 K&Hifi (1.55 g, 8.09 mmol) iSXXfbV^/^T 
5 V (1.0 mL, 7.2 mmol) £*P*L, ^fif 17 ftWflltW 

Ltz 0 Rfom&mcfc&kTfffiQ&mfrmi- ^ y * a* 

v-y $#/i>jjyJ*?w bfyyj- (^^rty/M 

2:1, 1:1, l:3 N CO^ 1 : 10) [CflfcU SJ®^ 
»©aaKttSSr#fc. rttfcftltai^/W (20 mL) (Cjg 
#U 0.8 M mkfcW*9/-frftWL (8.5 mL) £AP 

mSiiLT*Bffr&* (3.23 g> iR* 81%) 
M£ 196-200 °C 

'HNMR (DMSO-de) 6 1.18 (6H, t, J = 7. 1 Hz), 1.25 
(6H, br s), 1.37-1. 58 (6H, m), 2.16-2.57 (2H, m), 
3.05-3.35 (2H, m), 3.35 (2H, d, J = 22.0 Hz), 3.89 
-4.05 (4H, m), 3.96 (3H, s), 7.12 (1H, s), 7.34-7. 
48 (3H, m), 7.65(1H, t, J = 8. 1 Hz), 7.97 (2H, d, 
J = 8.0 Hz), 8.05-8.16 (2H, m), 10.69(1H, brs), 1 
2.60-12.80 (1H, br) 0 
^0»J6 9 

[[H[[3-(3,4,8,9-7h7t KP-6-y h * *>-3, 3, 8, 8- 

y h7yf^7P[2,3-h]^y^y y y-i-^/u)y^=. 
M T $ y ] ti /WTKn/w] y 3i y ^vp] tj> 7, * >g£ 

[[Ht[3-(3,4,8,9-fh7t Kn-6-y h * v-3, 3, 8, 8- 

y h7yf/v7n[2,3-h]>f y^y y y-w /^)7xn 

ai^/Uai^x/^gfiS (1.60 g, 2. 50 mmol) 
py?> (10 mL)»»fchy>^i/yyU^n5 K (1. 
0 mL, 7.6 mmol) SrSTF U 22 B*IH«#Lfc 0 

EJSffl^£Sffi«MeU «iSS:^^y-/u (7.5 mL) 
fcit/^^/I^-TVP (10 mL) (C^Lfc 0 #e>tl 
tS«(^PtVy^i/K (7.5 mL) ?rJPx., ^ffl-e 
JW*. ffimLtzfa&Z^LXmMik&Vo (1.31 g, JR 
* 96%) 8r#fc 0 
Sk^ 237-241 

1 H NMR (DMS0-d 6 ) 6 1.20 (6H, s), 1.22 (6H, s), 2.3 
4 (2H, br s), 2.73 (2H, br s), 3.00 (2H, d, J = 2 
1.2 Hz), 3.84 (3H, s), 6.86 (1H, s), 7.11 (1H, d, 
J = 7.8 Hz), 7.33-7.46 (3H, m), 7.82-7.97 (4H, m), 

10.32 (1H, br s) D 

[0 2 5 7] &t$Lm 7 0 
2-yf/H-[3-(3 ( 4,8,9-7h7t Kn-6-y 
3, 8, S-y b y y f-Asy p [2, 3-h] 4 V*J V jV) 
7^^]-2-[(2,2,2- h y 7;^P7tf/W7>y]7 9 

Gtitm 68t [RlliO^fttC J: 9 2-y ^/W2-[ (2, 2, 2- h 
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^ 210-217 °C 0<*/-/^-ft»:3L^vu) 0 
'HNMR (DMSO-de) 6 1.23 (6H, s), 1.30-1.60 (6H, 
m), 1.53 (6H, s), 2.10-2.53 (2H, m), 3.00-3.35 (2 
H, m), 3.95 (3H, s), 7.11 (1H, s), 7.35 (1H, d, J = 

8.0 Hz), 7.59 (1H, t, J = 8.0 Hz), 7.91 (1H, s), 
7.98 (1H, d, J = 8.0 Hz), 9.44 (1H, br s), 10.16 
(1H, br s), 12.60-12.80 (1H, br s) Q 

&i&m 7 1 10 

2- T5 y-2-^^-N-[3-(3,4,8,9-x h y t: Kn-6-;* 

3,8,8-x h5^f^7P[2, 3-hM V^r/ U V 

3- (3,4,8,9-r h7t h^rV-3, 3, 8, 8-T h7 

^^7p[2, 3-hM v y-H/^^^yr? 

y (7.01 g, 20.0 mmol), 2-> ^/U-2-[ (2, 2, 2- MJ y 
;l/tP7tf/V)7; / ]7 9 Dt°*yi (4.38 g, 22.0 m 

moi), ioitf i-t Kn^ri/-iH— <yy> y ry-/w— 

*?Pt) (3.37 g, 22.0 mmol) <D N,N-^^f;V*;VA7 

5 K (75 mL) SPiKlC l-xf;H-(3-v ; ^^75y/ 20 

o l?/W)#A'#v ? -f 5 KiMfciK (4.98 g, 26.0 mmol) £ 

*Px, Sfi-P 4.5 B$[Rk 45 °C"C 30^Wft#L^ o Jx 

ttEftfffLfc. aStrai^ /-^ (40 mL) 
U 2 M h y (25 mL, 50 mm 

ol) SrJtJP/L 1.5 NPlBJDfUaiflELfco 

-&*>*fc^rawift*-Tf2iiift», f&i*^«yg, 

ffiflMBLfco ?^^K^^-^^^^^^^B B B {k* 30 
*T«Wfr£»<7.28 g, JR* 84%) fc#fc 0 
NL£ 175-177 °C 0 

'HIR (CDCh ) 6 1.24 (6H, br s), 1.32 (6H, s), 1. 
45 (6H, s), 2.30 (2H, s), 2.67 (2H, br s), 3.92 (3 
H, s), 6.60 (1H, s), 7.04-7.10 (1H, m), 7. 33 (1H, 
t, J = 8. 1 Hz), 7.55 (1H, t, J = 2.0 Hz), 7.83 (1 
H, ddd, J = 8.1,2.0, 1.0 Hz), 9.93 (1H, br s) 0 

&j&m 7 2 

5,5-v ; ^^-3-[3-(3,4,8,9-7 1 by fc b*i/ 
-3,3,8,8-r h^^^/W^n[2,3-h]^y^/ V y-W 40 

2-T 5 7-2-^ fvlHN-[3- (3, 4, 8, 9-y b y t Kn-6-^ 
h^r^-3,3,8,8-7 1 h7^f/^7P[2,3-h]-f V^/ y ^ 

-K/V)7x^l/]7 P P^y7 5 K (1.09 g, 2.50mmol) 
(7) N,N-^^f^*/VA7 5 K (10 mL) jSjftfc. N, N' - 

#/W/tfzi/WvM ? (426 mg, 2. 63 mmol) £JP 

tat 2 mrmwLtc 0 R&m&mmto±xfm 
fp*K**-f h y *A**«*in*., »»3i^/^2ia 
ammto *b*fcffiwi«:*-e2iaas*, ^jiaffiL 
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*T»ft:-&«S (686 mg, 1R* 59%) £»fc 0 
289-294 °C 0 

*HNMR (CDCIs ) 6 1.28 (6H, brs), 1.33 (12H, s), 
2.36 (2H, br s), 2.70 (2H, s), 3.92 (3H, s), 6.61 
(1H, s), 7.16 (1H, br s), 7.30-7.51 (3H, m),7.56- 
7.60 (1H, m) 0 

[0 2 5 8] &J&m 7 3 
3-[3-(3,4,8 ( 9-fh7k h v/-3, 3, 8, S-y b 

7^f^7P[2,3-h]^y^; y y-K;i^)7x^]- 
2,4->f f y 

^Vv'TthSixf/l' (1.42 g, 11.0 mmol) C7)x h 
nKP77> (15 mQSjfcfC 3-(3,4,8,9-r b y K K 
n-6-^ i/-3, 3, 8, 8-x h 9 ^ f;W7 n [2, 3-h] -f V 

y y-W^^yfyr^ y (3.51 g , 10. 0 mmol) 

tip*, 15 ftmiimmffiLtco BH&m&to&to&mm 

L, 5 M JfiB$ (20 mL) 

so °ct 2 mmmnLtz 0 m^K^u »r 

fc#HWIS:*-C2igiJfcj*, Scffi»»Lfc 0 BHtfcSMkii 

^rfy^?)ff8 0 s B LTSK^ (2.50 g, Ifc 
* 58%) £#fc Q 
Bt£ 214-216 °C 0 

*HNMR (CDCh) 6 1.25 (6H, s), 1.33 (6H, s), 2.37 
(2H, br s), 2.68 (2H,s), 3.92 (3H, s), 4.04 (2H, 
s), 6.22 (1H, br s), 6.60 (1H, s), 7. 39-7. 57 (4H, 
m) Q 

£/*0J 7 4 

l-^^/U-3-[3-(3,4,8,9-7" by t Kp-6-^ h*'>-3, 
3, 8, S-y hy/ f-ivy n [2, 3-h] ^7^7 U V-W /W) 

7x^]-2 ( H^7y^y^y 

3- [3- (3, 4, 8, 9-T h7t Kn-6-^ h v^-3, 3, 8, 8-T h 
y / f/l/7 P [2, 3-h] ^y^r/y >-W /W) 7 m 
2, 4->T 5 ^ 0> /y v^v^V (867 mg, 2.00 mmol) CO N, N 
-v J ^fM/VA7 5 K (4 mL) »ISlC*?&T**ft^ 

hy »>A (66% ffl5>»tl) (80 mg, 2.2 mmol) ?riPx, 
Ifit 15 4>«^Lfco #feixfca-fr«S:*?&L, 3- 

b*#> (0. 19 mL, 3. 1 mmol) £tfgT, gfit 45 ft 

/C 0 »S»>y*y>*7A^PvF?77^- 
(/s^tWSixf/P 2:1 <7>« 1:2) IdttL, 
(724 mg, JK4* 81%) fc»fc 0 

'HNMR (CDCh ) 6 1.24 (6H, s), 1.33 (6H, s), 2.38 
(2H, br s), 2.67 (2H, s), 3.07 (3H, s), 3.91 (3H, 
s), 4.01 (2H, s), 6.59 (1H, s), 7.39-7.55 (4H, 
m) 0 

&1&m 7 5 

2,4-v^^^ry-3-[3-(3,4,8,9-7 1 by t Kp-6-^ h^^> 
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-3,3,8,8-x h7^^7n[2,3-h]^ V V-W 

^^>J 7 4 i: |^fi|<D*&tc J: «9 ^p*S»^ ^A-Srffl^ 
TMft^*«:»fc. 77% 0 



H NMR (CDC Is ) 5 1.24 (6H, s), 1.33 (6H, s) , 2.37 
(2H, br s) , 2. 67 (2H, s) , 3. 79 (3H, s) , 3. 92 (3H, 
s), 4.16 (2H, s), 4.24 (2H, s), 6.60 (1H, s), 7.40 
-7.56 (4H, m) 0 

[0 2 5 9] 7 6 

N-^/W3-[3-(3,4,8,9-fh7t Kn-6-Z b*is-3, 
3,8,8-X h7^f^7P[2, 3-hH V^r/ U >--W;U) 

K 

3-[3-(3,4,8,9-7h7t h ^ 3, 8, 8-x h 

^^^/^^n[2,3-h]-f y+yy y-i— f ;u)y^~/v]- 

(1.87 g, 3.70 mmol) * / — (10 mL) ^^id 5 
M *IMW- H !^ (1.5 mL) £APx., ^iTC 1 

5 #Klft#Lfc„ R*Sfi£*»C 2 M j£B££JP/t, j*E 20 

/P-lMfcjifyl/fcMMU «E*|§LT 3-[3- 

(3,4,8,9-x K9t Kn-6-7 h ^ ^-3, 3, 8, 8-x 

^yw^ n [2, 3-h] >fy^yy >- w m y m ~/kl-2, 4- 
s*** y-i--r $ ?v y s^a«£*tf (2. os g ) 
£#fc 0 :o 700 m g t 1-fc Kp*->-iH-^y/hy 

TKlPft (211 mg, 1.38mmol) <D N,N-v?yf- 
;v*;^7 5 K (10 mL) SRK, 7k#T, l-^fvw-3- 
(3-v^ ^vPT 5 7 y n MAdfjfV^J^ 5 K*6lfc£ (31 30 
2 mg, 1.63 mmol) 3o J: 40% t< Tvl'T 5 9 7 - 
/WSS (0.27 mL, 6.6 mmol) £JP;t, S?&T* 43 BfPfl 

^1&l£zkT'2@ftifK «JE*«Lfc 0 «*S:*lHtS/ 
^^>*7A^^F^77^ (^^rf-y/B^ 

fcttU mMlk^m (289 m 

g, 1K*46%) fcftfc. 

'HNMR (CDCI3 ) 6 1.24 (6H, s), 1.33 (6H, s), 2.37 40 
(2H, br s), 2.67 (2H, s), 2.81 (3H, d, J = 5. 2 Hz), 
3.92 (3H, s), 4.00 (2H, s), 4.18 (2H, s), 6. 10-6.2 
5 (1H, m), 6.60 (1H, s), 7.38-7.56 (4H, m) c 
&J8M 7 7 

1-[1, V -ty =/l^]-3 — T /W3, 4, 8, 9-x h7t Kn-6- 
7 h*v-3,3,8,8-T h7^f^7P[2,3-h]>f y*y y 

1- (3-:/ n ^7x n/W) -3, 4, 8, 9-r h 7 t Kn-6-y h 

S/-3, 3, 8, 8-7h7^ ^/^y d [2, 3-h] ^y*7!)y (49 

7 mg, 1.20 mmol) CO 1,2-v^ h*Z/*-9> (6mL) jg 50 
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St7i^nyM (219 mg, 1.80 mmol) <D^9 J 

(2 mL) ftffi, ^K-f h y (210 mg, 1.98 mmo 
1) (2 mL) toXXfT hy*X(b])y^~/\s 

i^y^y 4 y)/<y i/fy A(0) (58 mg, 0. 050 mmol) £AP 

x., a*#HMT so °c-e 15 mmwLtz 0 rjss^ 

fr>y*W7Aynv^77^- ^^rtWS 
10 M^/ls 10: 1) KttU ^^V^^^^T^ 
(353 mg, Id* 71%) Sr#fc 0 
Kt^ 141-142 °C 0 

1 H NMR (CDCL ) 6 1.27 (6H, s), 1.30 (6H, s), 2.26 
(2H, s), 2.71 (2H, s),3.93 (3H, s), 6.63 (1H, s), 
. 7.28-7.51 (5H, m), 7.57-7.66 (4H, m) 0 
[0 2 6 0] 7 8 

3,4,8,9-x hyt Kn-6-y h * v"-3, 3, 8, 8-x h7^f 
A--l-[3-(4-t: 0 y ^)7i^]7D[2, 3-hM V^r/ 

y V 

S:fflV^T*Hft^*S:#fc. 69% 0 
Bt^ 148-150 °C (^y/Pt>x-r^-^t 

y)o 

'HNMR (CDCI3 ) 6 1.28 (6H, s), 1.30 (6H, s), 2.23 
(2H, s), 2.72 (2H, s),3.93 (3H, s), 6.64 (1H, s), 
7.44-7.57 (4H, m), 7.64-7.72 (2H, m), 8. 66 (2H, d, 
J = 6.2 Hz) 0 
^/*#>J 7 9 



3,4,8,9-x hyt Kn-6-7 h^^-3,3 ( 8,8-f hy^^ 
/W-l-[3-(2-^y y^/V)7x^V]7D[2,3-h]^ y^r/ 

y v 

l-(3-7 , p^7x^)-3,4,8,9-rh7t Kn-6-y 

v-3, 3, 8, 8-r^y ?-n>7 p [2, 3-h] ^y^r/yy (1. 

04 g, 2. 51 mmol), F y 7/btP^y^/^yi 2- 
^ryy^ (731 mg, 2.64 mmol), &it ] J^^J^ (319 
mg, 7. 53 mmol), ioil/r h7^r^( h y 7x^^ 
7>fy)/v^ T )A(0) (145 mg, 0. 125 mmol)' (D 1,4- 
(15 mL) t5»SSlC^*U-^f-/PZl^X(879 
mg, 2.68 mmol) ^*P^L, S^#H^T 100 °C~C 15.5 

(25 mLj/ftK^^W (25 mL) SfiX? 2 

«PlB««itfco ^»*t*iBU */■* 

y «?A**«T?a&», flitK^ h y !>A±-e««i, 
«ffi»«Ly5:„ 8Ml»yy*W7AyD7h 

777>f- (/s^fWS^f^ 20: l x 5:1 (O^ 3: 
1) KttL, |fixf/u-^tyi^ftftftS*T* 
H^^«J (529 mg, te* 46%) Sr»fc. 
167-169 °C 0 

'HIR (CDCI3 ) 6 1.28 (6H, s), 1.29 (6H, s), 2.34 
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(2H, s), 2.74 (2H, s),3.94 (3H, s), 6.65 (1H, s), 
7.48-7.62 (3H, m), 7.73 (1H, ddd, J = 8. 4, 6. 9, 1.5 
Hz), 7.80-7.87 (1H, m), 7.93 (1H, d, J = 8. 4 Hz), 
8.13-8.26 (3H, ra), 8.29 (1H, dt, J = 7. 0, 1.8 H 
z) 0 

8 o 

3-(3,4,8,9-fh7t h 3- v--3, 3, 8, 8-x h y 

^;v7d[2, 3-h]>r y*y y 

3- (3,4,8,9-T byt Kn-6-^ h 3, 8, 8-7 1 h- 7 10 

^f/p7P[2,3-h]-f y^r / y y-i->f/u)SSf» y ^ 

/W^^tvI" (1.81 g, 4.60 mmol) <D^f / — JV (5 mL) 

mmmc 5 m imit-r v y t^mm (2. 0 mL, 10 m 
moi) sripx, iat 4 B$ra«#Lfc e &j&m&m\z. 1 

M JfiBE (10 mL, 20 mmol) SrJPx., #kftfc?a^£ 

-^^^/^^H^LT^Sfk^ (1.92 g, 

W) £#fc 0 20 

H£ 184-191 0 C o 

'H NMR (DMSO-de) 5 1.21 (6H, br s), 1.46 (6H, br 
s), 2.05-2.25 (2H, m),3. 17 (2H, br s), 3.95 (3H, 
s), 7.11 (1H, s), 7.77 (1H, t, J = 7. 6 Hz), 7.86 
(1H, d, J = 7.6 Hz), 8.17 (1H, s), 8.27 (1H, s)„ 
[0 2 6 1 ] ^fiSc^l 8 1 

4- (3, 4, 8, 9-y h y fc K n -6-y b * '>-3, 3, 8, 8-T b y 
^f/V7P [2, 3-h] >f y * J JJ V- W /W) ss#»ifiiE 

-&J*«8 0i:ra«©*«fel^J:!9 4-(3,4,8,9-rh7l:K 30 
P-6-y H^>'-3,3,8,8-7 1 h7>f/V7D[2,3-h]>fy 

*y y >i->f/v)SSfi ^/px^r/^^sift 

-&*«r#fc 0 ft* 83% 0 

It& 195-204 °C (ai^y-yl/-RK3i^/P) 0 
'HNMR (DMSO-de ) 5 1.31 (6H, s), 1.74 (6H, s), 2.1 
5 (2H, s), 3.10 (2H, s), 4.03 (3H, s), 6.76 (1H, 
s), 7.66 (2H, d, J = 8. 3 Hz), 8.11 (2H, d, J= 8.3 
Hz) D 

£/*09 8 2 

4- (6-^1 h 3f >>-3, 4,8,9-fh7t K P -3, 3, 8, 8-x h7 40 

^f/^p [2, 3-h] * y > y w /u) 



-fh7t K-d-3, 3, 8, 8-x h 5 y fvw:7 d [2, 3-h] V 
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d, J = 8. 3 Hz), 8.16 (2H, d, J = 8. 3 Hz) 0 

N-(4-y h+^7x^/l/)-4-(3,4,8,9-f h7t Kp-6- 
y h*->-3,3,8,8-r h7^f^7a[2,3-h]>fy*y V 

y-K;u)^yX7S K 

"4-0,4,8, 9-x byt Kn-6-y h v--3, 3, 8, 8-x h7 
y ^7n[2,3 : h]>T 7 + ^-i--f^)5fcS#IK6l* 

% (500 mg, 1.20 mmol) fcil^ L-fc Kn ^f-lH-^y 
yh!)7/-/U-*ftlft (202 mg, 1.32 mmol) <D N, N- 
^^f/V*M7; K (3 mL) ^(-*^T l-^/U- 
3-O-v^y ^/WT ;77p fcVw) ^/l^vM 5 KJMfciS 
(300 mg, 1.56 mmol) SrAP^L. 20 #|8M*#Lfco 

4-y b^^T=^])> (177 mg, 1.4 



4 mmol) SrlPi, SffiT 2 l*IH«#Lfc. RJfc»frtt 
fCTKSrJPx., »»3i^-e2lHiaiilLfco ^fr-frfc^PSfc 

hy^A±T«, J*EE*ttLfc 0 
'>!J*^*7A^D^F^77^ (— ^WBK 
^fvV 2:1 <D'& 1-D t-t&U Bflfcn^-^f-y 
*>bmNILTSjB{t£tt(442 mg, M 76%) 

Kfcj£ 120-122 °C 0 

'HNMR (CDCls) 5 1.26 (6H, s) , 1.32 (6H, s), 2.22 
(2H, s), 2.71 (2H, s),3.83 (3H, s), 3.93 (3H, s), 
6.63 (1H, s), 6.93 (2H, d, J = 8. 8 Hz), 7.52 (2H, 
d, J = 8.6 Hz), 7.57 (2H, d, J = 9. 2 Hz), 7.84 (1 
H, br s), 7.90 (2H, d, J = 8. 4 Hz) D 

[0 2 6 2] &tftm 8 4 
4-0,4, 8, 9-r byt Kn-6-y b *z/-3, 3, 8, 8-x h y 
y f/^7 n [2, 3-h] >f y 3r y ]) ;U)-<yX7 5 K 

-^flSP«S:fflv^'r*llft-&*S:»fc Q iR* 74% 0 
«t& 229-231 °C (ftH^^-^*^»o 
'HNMR (CDCls) 6 1.26 (6H, s), 1.31 (6H, s), 2.19 
(2H, s), 2.70 (2H, s),3.93 (3H, s), 5.50-6.50 (2H, 
m), 6.62 (1H, s), 7.49 (2H, d, J = 8. 4 Hz), 7.84 
(2H, d, J = 8. 4 Hz) Q 

8 s 

N-yf/M-(3,4,8,9-f h7t Kn-6-y h^rv-3,3,8, 

8-t 1 h^y^^n[2,3-h]^y^y y >-\--(^)-<y 

XT 5 K 

83 1 mw<Djjm^ 40% y ^>vr $ 

m& 168-169 °C (S8xf/i/-^^ty) 0 
"HNMR (CDCls ) 6 1.26 (6H, s), L 30 (6H, s), 2.17 
(2H, s), 2.70 (2H, s),3.04 (3H, d, J = 5. 2 Hz), 3. 
92 (3H, s), 6.32-6.43 (1H, m), 6.62 (1H, s), 7.45 
(2H, d, J - 8. 3 Hz), 7.78 (2H, d, J = 8. 3 Hz) G 

^f&m 8 6 

3- (3, 4, 8, 9-fF7t K n -6-y V * >"-3, 3, 8, 8-7 1 h 7 



206-217 °C (ai^y-^-BF»a:f-/W) 0 
l HNMR (DMSO-de ) 6 1.23 (6H, s), 1.37 (3H, t, J = 
6.9 Hz), 1.46 (6H, s),2. 16 (2H, s), 3.17 (2H, s), 
4.25 (2H, q, J = 6. 9 Hz), 7.10 (1H, s), 7.75 (2H, 50 
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^f/U7P[2,3-h]^ y^r/y y-H^)-<yX7$ K 
^/&#J 83i PJ«<7)*fe^ J; D 3- (3, 4, 8, 9-r h 9 fc K 
o-6-y r^y-3,3,8,8-7 1 h7^f/V7P[2,3-h]>f V 

T/>*/-yw»!P«36^*Hft-&«S:#fc. JR* 67% G 
fttj& 219-220 °C (y ^7 — /V-^M Vfu tf/WJi— 7 1 

'HNMR (CDCh) 6 1.25 (6H, br s), 1.30 (6H, s), 2. 
17 (2H, s), 2.69 (2H, s), 3.93 (3H, s), 5.30-6.60 
(2H, ra), 6.62 (1H, s), 7.45-7.57 (2H, m), 7.84-7.8 10 
7 (1H, m), 7.90 (1H, dt, J = 6. 9, 2.1 Hz) Q 

[0 2 6 3] -frtftW 8 7 
4- (6-3i h * 4, 8, 9-T h 9 t K n -3, 3, 8, 8-x h 7 
^f/V7p[2 f 3-h]^y^y y y-K;l/)^yX7 5 K 
&tfLW8 3 tmmoJjmcX^O 4-(6-xR>>-3,4 ) 8 ) 9 
-fh7t Kd-3,3,8,8-7 1 F7^f^7P[2,3-h]-f y 

T/^^y-^*«36>e>amb**«r#fc. «i* 7i% 0 

179-182 °C (ft»Ji^-^*^y)o 
l HNMR (CDCh) 5 1.25 (6H, s), 1.30 (6H, s), 1.46 20 
(3H, t, J = 6.9 Hz), 2.17 (2H, s), 2.68 (2H, s), 
4.19 (2H, q, J = 6.9 Hz), 5.50-6.50 (2H, m) , 6. 61 
(1H, s), 7.28 (2H, d, J = 8. 6 Hz), 7.84 (2H, d, J 
= 8. 6 Hz) 0 
£fifc0»8 8 

N-7x^;V-4-(3, 4,8,9-x by t Kn-M h*i/-3,3, 

8, 8-t- h y y ^tvy p [2, 3-h] ^y^y y >-l— f /W) "< 

4- (3, 4, 8, 9-r h5t Kn-6-y h ^ v--3, 3, 8, 8-x h 7 
>fyV7o[2,3-h]^ y^/y y-l-^^)$MS« 30 
% (500 rag, 1.20 mmol) iS&Xf 1-fc Ko ^riy-lH-^y 
y 7/-^-*Slfc (202 rag, 1.32 mmol) <D N, N- 
v J ^f;l/*/l/A7 5 K (3 mL) 8S$Sf£*?&T l-^^vW- 
3-(3-^f^7?y7 P P \f/V)U/)stf*M 5 K^KiS 
(300 mg, 1.56 mmol) SrJOX., 25 5^|BHt#Lfc« #<b 
tlf:I^}C^lfit7^yy (0. 13 mL, 1. 4 mmol) £r 

ffftttL^o »s*sstt^y*y/v*7A?p-7h^ 

7 7^- 2:1 o& 1:1) {^ttt 

T*«k-&ft©iB«ft*t#fc 0 rttSr^K^^ (5 
mL) KStfU 0.8 M Jfi{bJc*/y ^y-^mm (2.1m 
L) SrJq*., «JE»«jLTaiB^W (537 mg, i|X* 91 
%) £t#fc 0 

*HNMR (CDCIa) 6 1.31 (6H, s), 1.64 (6H, s), 2.24 
(2H, s), 3.07 (2H, s),4. 01 (3H, s), 6.72 (1H, s), 
7.11 (1H, t, J = 7.4 Hz), 7.33 (2H, t, J =7.9 Hz), 50 
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7.60 (2H, d, ' J = 8.0 Hz), 7.92 (2H, d, J = 7. 6 H 
z), 8.18 (2H, d, J = 7.6 Hz), 9.96 (1H, br s) G 
ftj&m 8 9 

N,N-^f;M-(3,4,8,9-rh7t Kn-6-y 
3,8,8-x h7^f^7n[2,3-h]^y*y V >-l-^f JV) 

^yXT; mmm 

^«:fflV^Taaift'S*Sr#/t. te* 88% 0 

1 H NMR (CDCL ) 6 1.36 (6H, s) , 1.69 (6H, s), 2.35 
(2H, s), 3.01 (3H, brs), 3.05 (2H, s), 3.13 (3H, b 
r s), 4.03 (3H, s), 6.75 (1H, s), 7.61 (2H, d, J = 
8.4 Hz), 7.72 (2H, d, J = 8. 4 Hz), 14.20-14.60 (1 
H, br) 0 
[0 2 6 4] <£f&m 9 0 

[[4-[[3-(3,4,8,9-7h7fc Kn-6-y N3r*>-3, 3, 8, 8- 

x h7^f^7p[2,3-h]>f y^yy y-w^j^yy 

/f/l/]7$y]7x^]^f;l/]*^^yi 
y"r/u 

3- (3, 4, 8, 9-x byM Ko-6-y N ^ N >-3, 3, 8, 8-7 1 h7 

y^7ci [2, 3-h] >r y * y y y-w $&$K&ft 

*S (1.37 g, 3.29 mmol), 4-7 5^^/V*^*^ 
i/^jV (730 mg, 3.00 mmol), to XXI 1-t Kp^^- 
1H--0/ h y7/-;^|pfe (506 mg, 3. 30 mmol) 
CO N,N-v ; ^f;V*M7? K (15 mL) SffifC 1-^^ 
/W3-(3-^y f/W7 $ y /p fcW jJ/lstfisj 5 KiMfc 
% (748 mg,3.90 mmol) j3«fc V h y ^/VT $ > (1.0 
mL, 7.2 mmol) £*Px., Si&"C 180^jf#L/c o Ki£ 

2@ft^ Kffifiifco mmz&mm/vtt^^xy 

1:5) KlffcU XHfc£« (1.16 g, 64%) 

'HNMR (CDC1 3 ) 6 1.25 (6H, s) , 1.25 (6H, t, J = 7. 
1 Hz), 1.31 (6H, s), 2.22 (2H, s), 2.68 (2H, s), 
3.14 (2H, d, J = 21.6 Hz), 3.92-4.10 (4H, m),3.93 
(3H, s), 6.63 (1H, s), 7.24-7.34 (2H, m), 7.46-7.5 
3 (2H, m), 7.64(2H, d, J = 8. 0 Hz), 7.94-8.02 (2H, 
m), 8.63 (1H, br s) 0 

^j&m 9 1 

3,4,8,9-7" byh Kn-3, 3, 8, 8-r h7^f/H-7x^ 

/u-e-y p [2, 3-h] jy*; v / -^*ft**IW6 

3,4,8,9-7=" h7t Kn-6-y h^v-3,3,8,8-x h^y ^ 

/K-7x^7P[2,3-h]^ y^y y y (500 mg, 1.49 

mmol) tC 48% ^{b*^^ (7.5 mL) ^ADx, 105 tf 

is mmmwLtc 0 Eu&ia&m&timu wmLfcis* 

?r6^, *i*Lfc*-K»ftLT«mfc*tt (463 mg, 
IR* 77%) SrWyt. 
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m& >300 °C 0 

l HNMR (DMSO-de) 6 1.23 (6H, s), 1.42 (6H, s), 2.1 
5 (2H, s), 3.09 (2H, s), 6.79 (1H, s), 7.57-7.80 
(5H, m), 11.2-11.4 (1H, br), 12.1-12.4 (1H, br) G 

9 2 

3,4,8,9-T byt Kn-3,3,8,8-7 1 h7^f/H-7x^ 

n [2, 3-h] ^ y * y y y — ^ 

3,4,8,9-T h7t h * v"-3, 3, 8, 8-T h^y f~ 

M^i^D^Hl^y*;!)^ (3.02 g, 9.00 
mraol) (C48% (45 mL) SrJUX., 16^KSD» 

#HW h y A*j6f»-ea&», h y 

XStMit^m (2. 70 g, 93%) £#fc 0 

208-210 °C 0 

'HNMR (CDC1 3 ) 6 1.26 (6H, s), 1.28 (6H, s), 2.16 
(2H, s), 2.66 (2H, s),6. 54 (1H, s), 7.38 (5H, m) D 

[0 2 6 5] ^J$#iJ 9 3 
3,4,8,9-T 1 h^fc Kn-l-(4-fc Kn^y7x^)-6-^ 

h 3^-3, 3, 8, 8-T h7^f;H-7P[2, 3-hM V^r/ 

^fiJEW9 1 fcl^«^)*jSfe^«t 9 3,4,8,9-x h7fc Kn-6 
-y h*$/-l-(4-> F^^7xn/U)-3 l 3,8,8-7h7^ 

fvw? d [2, 3-h] -r y*y y ya>&*«fl^ft«:»fc 0 

IR* 77% 0 

M£ 194-200 °C D 

'HNMR (DMS0-d 6 ) 6 1.27 (6H, s), 1.38 (6H, s), 2.3 
4 (2H, s), 3.03 (2H, s), 6.77 (1H, s) , 6.99 (2H, 
d, J = 8.4 Hz), 7.46 (2H, d, J = 8. 4 Hz), 10.59 (1 
H, s), 11.17 (1H, br s), 11.80-11.95 (1H, br) Q 
9 4 

1- (3-7D : t7x -3, 4, 8, 9-T byt K n -3, 3,8,8- 
T h7^f/W6-7D[2,3-h]^y^7 y 

3,4,8,9-t h7t h^i/-3,3,8,8-x h7^f 

/p^a[2,3-h]^y^/ y jr 

* 91«b 

202-208 °C 1SmaLf-fl,-*M V?a b:VU:r— r 

Mo 

'HNMR (CDCI3 ) 6 1.25 (6H, s), 1.32 (6H, s), 2.22 
(2H, s), 2.63 (2H, s),6. 52 (1H, s), 7.24 (1H, t, J 
= 7.6 Hz), 7.34 (1H, dt, J = 7. 6, 1.4 Hz), 7. 47-7. 
54 (1H, m), 7.57 .(1H, t, J = 1.4 Hz) c 
£tfc0J 9 5 

h!i7/VtP^?y^U*yi (3,4,8,9-rb7t Kn 
-3, 3, 8, 8-T b y * 31 ^yw^ n [2, 3-h] >fV^ 

y y y-6— f /^ai^x/w 

3,4,8,9-T hyh Kn-3,3,8,8-T h7^f/W-7xn 



10 



30 



40 
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/K-7p[2 ( 3-h]^y^7!Jy-^ (1.03 g, 3.20 ramo 
1) <D\+Vi?> (10 mL) »JS^*ftT, hVy^ti/ 
9VXJ\s&l/&teijtfto (0. 60 raL, 3.6mmol) £}8T* 1 



(1.37 g , JR* 



s), 1.30 (6H, 
(1H, s), 7.41 



s), 2.23 
(5H, s) 0 



A, 10:1) tcttt, a 

94%) £#/C G 

'H NMR (CDCI3 ) 6 1.25 (6H, 
(2H, s), 2.70 (2H, s),6.94 
[0 2 6 6] &J&m 9 6 

h y ;7/l^ny ?yxMy| (3,4,8,9-T- h7t Kn 
-6-* t>^v--3,3,8,8-T h7^f^7o[2,3-h]>f y^r 

y y >-6-^/p)^^t^^ 

-&j£«2 9 tl^^ffifc^ hy7;utnA^^ 
*^Bf (3,4,8,9-T h7t Kn-3,3,8,8-T h 5 * 
l-7x^;l/7P[2,3-h]-f 7^7 U 
20 *»b*JHffr&fc*:ftfc 0 iR* 84% 0 

H£ 152-160 °c (^y-/v-Six^) 0 

'HNMR (DMSO-de) 6 1.28 (6H, s), 1.43 (6H, br s), 
2.32 (2H, s), 3.17 (2H, br s), 7.56 (1H, s), 7.57- 
7.83 (5H, m) 0 
^J&#J 9 7 

3,4,8,9-T h7t Kn-3,3,8,8-T h7^f/H-7x^ 

;v7d [2, 3-h] >f y * y y 

h y 7/V*P^ ^^yyi^V^ (3,4,8,9-T h7t Kn 
-3,3,8,8-T hT* f/H-7x^/V7P [2, 3-hH V* 
/ !iy-6-^/Wx7r^ (l.OO g, 2.21 mmolh hy^ 
f/U7?y (0.92 mL, 6. 6 mmolK StWt'< y is $ J* (II) 
(9. 9 mg, 0. 044mmol), & £lf h V 7 ^^/^*7 -< > 
(23.1 mg, 0.0881 mmol) <D N,N-^^f^*;VA7S 
K (4 mL) SffifclC^lfc (0. 17 mL, 4.5 mmol) SrflPx., 

^mwm^r 60 3.5 ^wffi#Lfc 0 Rfcs&m 

»C*ftJPx./R»3:^/l/"e2|iiaaLfc 0 
JiSr'l M £»T*2|IlttffiLfc. ^to*fc*«Sr»T> 
^^T*X^|P, |fflta:^t?2igatt|Lfc. ^fcittf: 

*«Mi«r»fii»k^ h y 9 A7k*«-ea&#, ffit^^ h y 

15:1) fcttU «Wk-fr*©ilil*!fiai*#fc 0 -ti 
SrftKai^ (3 mL) 0. 8 M »trfc*/> ^ 

(3.0 mL) ?:JP^^ 0 #feixfca-fr*«r«£E 

b^ 0 s B {b$itT^S^^ (705 mg, HX*93%) 

/to 

RkjK 167-179 °C 0 

'HNMR (DMSO-de) 6 1.23 (6H, s), 1.46 (6H, s), 2.1 

9 (2H, s), 3.16 (2H, s), 7.17 (1H, d, J = 8. 1 Hz), 



50 
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7.30 (1H, d, J = 8.1 Hz), 7.62-7.84 (5H, m) e 

&m 9 8 



a 

3,4,8,9-7 YyM Kp -3, 3, 8, 8-7 h7^f /M-[3-(4- 

ey > ? n/ix)7^^/p]-6-7D[2 J 3-hM y+yy /-/w 

1- (3-yp^7i^)-3,4,8,9-f YyM K n -3, 3,8,8- 
7^7^ fvU-6-7 p [2, 3-h] 4 V * y y y (725 m 
g, 1.81 mmol) JoctV 4-fc°!i^*°nyl (334 mg, 

2.72 mmol) Oh/Vxy (10 mL) <tTJ*3i^ y -/U (3 
mL) 9* (480 mg, 4.53 mmol) <D 

7k (5 mL) Sffi:fcJ;t>*7 h7^( h y 7x-~jvm>7 io 

^ >)/<y i/$J±(0) (105 mg, 0. 0909 mmol) ^*D^L. 

S*#fflMT90 °CT* 15 0#ra*»tfc o Rj£»fr»Sr 

ftSPU l M jfcKSrJo*, 

ttWLfc, ^t>*fc*flMitia»*{k-?- h y 
■eft*, stubby «>A±-ett«, «ffi*#eu 

(fflFKji^KOftftll^^/^ ft—fr 20:1) 

ttSift^ft (294 mg, JR* 41%) 20 
Mj£ 141-149 °C 0 

'HNMR (CDCls) 61.27 (12H, s), 2.21 (2H, s), 2.67 
(2H, s), 6.58 (1H, s), 7.43-7.58 (4H, m), 7.64-7. 

73 (2H, m), 8.66 (2H, d, J = 6. 2 Hz) 0 
[0 2 6 7] ft$m 9 9 

3,4,8,9-7 byt Kp-3,3,8,8-7 h^^f/H-^n* 

3rv--l-[3-(4-b°y ^/H7x^1/]7d[2, 3-h] V* 

y y y 

3,4,8,9-7 h7t Kp-3,3,8,8-7 h7^f /V-l-[3-(4- 

h°y >?^v)7x^]-6-7D[2,3-h]^ y^y y y— 30 

(812 mg, 2.00 mmol) fc±I>M-3 — K/n^ 6 y(0. 59 
mL, 6.0 mmol) tf> N,N-v^y f /^/1/A7 5 K (4 mL) 

&mz&mti-hv * ^ (66% ffi^ifc^) (95 mg , 2.6 

mmol) ZMz., ^fiT? 30 4>IB«#Lfc. RJfcfi-frttfc 

»Bf^^T-2iEittmLfc 0 £;b*fc*r«s 

!)*^7^^vh^77^- (^**WfE»3i 
fvW0:l (Oft 2H) lUflfcU RK^^— 
bS^ B H B tr*S{k^ (6l4mg, Ifc* 70%) £#fc 0 40 
RL£ 132-134 °C 0 . 

J H NMR (CDCls) 5 1.04 (3H, t, J = 7. 5 Hz), 1.27 (6 
H, s), 1.30 (6H, s), 1.87 (2H, sixtet, J = 7. 2 H 
z), 2.21 (2H, s), 2.70 (2H, s), 4.07 (2H, t, J= 6. 
9 Hz), 6.63 (1H, s), 7.43-7.57 (4H, m), 7.64-7.71 
(2H, m), 8.66 (2H, d, J = 6. 0 Hz) D 
1 0 0 

2- [[3,4,8,9-7 byt Kn-3, 3, 8, 8-7" h7^f^l-[3 

- (4- tr y i/^/u) y^^/u]yu [2, 3-h] 4 y ^ y y y-6- 

4/\']**i/]T± hX^ K 50 
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fflv*T*Wfrfr**r*fc. 63% 0 

gt£ 120-125 °C (ftBf^^/V-^^-^V). 
'HNMR (CDCls) 6 1.28 (6H, s), 1.30 (6H, s), 2.24 
(2H, s), 2.71 (2H, s),4.63 (2H, s), 5.55-5.85 (1H, 
br), 6.65 (1H, s), 6.70-6.95 (1H, br), 7.43-7.59 
(4H, m), 7.64-7.73 (2H, m), 8.67 (2H, d, J = 6. 4 H 
z) Q 

£j£0J l o i 

l-(3-yo^7x 3i AO -6-3i h*S/-3, 4, 8, 9-7 h 7 t K 

p-3, 3,8, 8-r h^y 5vi^n[2, 3-h]^y^y y V 
*&^0»J9 9£l^«<o#j£{::<fc!9 i-(3-yp^e7x^)- 
3,4,8,9-7 h7t Kn-3, 3, 8, 8-7 h7^f/H-7o 

[2, 3-h] >f y * y y y t b - k^ * > a» & *Bffr& 

#ftKo 

'HNMR (CDCls) 61.23 (6H, s), 1.34 (6H, s), 1.46 
(3H, t, J = 7. 1 Hz), 2.22 (2H, s), 2.66 (2H, s), 
4.18 (2H, q, J = 7. 1 Hz), 6.60 (1H, s), 7.25(1H, 
t, J = 7. 5 Hz), 7.33 (1H, dt, J = 7. 5, 1.7 Hz), 7. 
52 (1H, dt, J = 7.5, 1.7 Hz), 7.57 (1H, t, J = 1.7 
Hz) Q 

[0 2 6 8] 1 O 2 

1- (3-:/ u ^7x^/V) -6-3i ^-3,4,8,9-7 h?t K 
D-3, 3, 8, 8-fh7>f/V7n[2, 3-hM y^y y >tg^ 

£fiK«2 9 fcH«0>#ifcfcJ: 9 l-(3-^n^7x^/P)- 
6-ai 1.^^-3,4,8,9-7 h7t Kn-3, 3, 8, 8-7 h 7 y 

;vyn[2,3-h]^y^y y >*^*mb-&*Sr#fc. «i 

* 74% 0 

M& 219-223 °C (y */^-S»if^-^ 

m^vwn— tvw0 o NMR (DMSO-de) 6 1.25 (6H, s), 
1.37 (3H, t, J = 7. 0 Hz), 1.44 (6H, brs), 2.22 (2 
H, s), 3.12 (2H, br s), 4.24 (2H, q, J = 7. 0 Hz), 
7.08 (1H, s), 7.52-7.65 (2H, m), 7.88-7.99 (2H, 
m) 0 

1 0 3 

1- (3-^ a^7x 3L A-) -6-:/ h ^-3, 4, 8, 9-7 h y fc K 

p-3, 3,8,8-7 F7yf^7n[2,3-h]^ y*;yy 

^t#'J9 9irl?l«^ffifcJ:!9 l-(3-^a^E-7^3i/u)- 
3,4,8,9-7 h7t K p-3, 3,8,8-7 h7yf/H-7n 

[2, 3-h] ^y^yyy-^i 1- a - 

^«Sr#fc 0 tt* 84% 0 

J H NMR (CDCls) 6 0.98 (3H, t, J = 7. 2 Hz), 1.23 (6 
H, s), 1.33 (6H, s), 1.38-1.59 (2H, m), 1.74-1.90 
(2H, m), 2.21 (2H, s), 2.66 (2H, s), 4.10 (2H, t, 
J = 6.8 Hz), 6.60 (1H, s), 7.20-7.29 (1H, m), 7.34 
(1H, dt, J = 7.5, 1.5 Hz), 7.48-7.55 (1H, m), 7.5 
7 (1H, t, J = 1.5 Hz) c 
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Gj&m 1 0 4 

1- (3-7* a -t 7 x. =-)V) -6-7* h df ~y-3, 4, 8, 9-y h 7 t K 
n-3,3,8,8-T F7^f/l-7n[2, 3-h]-fy + / U 

6jam9*R«©#ftfc:J:5 i-(3-yp*7 I ^)- 
6-7* h 3r^-3, 4, 8, 9-y h y t Kn-3, 3, 8, 8-y F7^f 
/byn[2,3-hH y*-y y yi>f>$Hft^ftSrftfc. Hx 
* 75% 0 

K£ 201-205 1 (tft) /-fr-mm^>v-i? 

— 7-jV) a 10 
'h MR (DMSO-de) 6 0.94 (3H, t, J = 7. 2 Hz), 1.20- 
1.60 (8H, m), 1.25 (6H, s), 1.65-1.82 (2H, m), 2.2 
1 (2H, s), 3.12 (2H, br s), 4.18 (2H, t, J =6. 5 H 
z), 7.10 (1H, s), 7.48-7.66 (2H, m), 7.90-7.99 (2 
H, m), 12.50-13.00 (1H, br)„ 

&&.m 1 0 5 

6-7h3-'>-3,4,8,9-y hy t Kd-3, 3,8,8-f h7^f 
/V-l- [3- (4- t° !)v?=/V)7i-;l/]7D [2, 3-h] -T V * J 

y V 

l-O-y'n^ey i=-/w)-6-y' h ^-^-3,4,8, 9-r hy t K 20 
n -3, 3, 8, 8-y h y / f;U7 n [2, 3-h] 4 V * / ]) > (1 
8.2 g, 39.9 raraol) *5±t> 4-f D^/^oyg (5.3 
8 g, 43.8 mmol) <D N.N-^^fM^AT; K (75 ra 
L) WRmZ-tim-f h y 7 A (5. 10 g, 48. l mmol) ©7k 
(45 mL) ite±0f F7 J f^(M;7i^/^7^ 
y)^7 v^-MO) (1.69 g, 1.46 mmol) £AP;t, 
#H^T120 tf 1.5 i^ra*^Lfc 0 RJS&£4*«:?& 

SUEWBLfc. Sl^ISffiyy TJy-WTJyAy n 30 
■?h^77-f- WBfflfctf'A' 10:1 <D'& 2:1) 

mm\\L%m o. 12 g , nx* 50%) &&it. 

114-116 °C„ 

'h NMR (CDCh ) 6 0.98 (3H, t, J = 7. 3 Hz), 1.27 (6 
H, s), 1.29 (6H, s), 1.39-1.60 (2H, m), 1.75-1.92 
(2H, m), 2.21 (2H, s), 2.70 (2H, s), 4.11 (2H, t, 
J = 6.9 Hz), 6.63 (1H, s), 7.45-7.57 (4H, m), 7.64 
-7. 72 (2H, m) , 8. 66 (2H, d, J = 6. 2 Hz) „ 

[0 2 6 9] 1 0 6 40 

6-3i h 3f-i/-3, 4, 8, 9-y h y t Kn-3, 3, 8, 8-y h y * f" 
/Wl-[3-(4-t°y ^)7i-^]7u[2,3-h]-f V*J 

y v 

^-rtWlOStEHRO^ttlCt? l-(3-7*n*7 I = 
/W)-6-:t hJrv--3,4,8,9-x hy t Kn-3, 3, 8,8- y by 

^*7d[2, 3-hH y*y y ya» 

/t„ 1|X$ 59% 0 

Si^f 102-104 °C (^^-yWJ.— r/w-^^ff-y). 

l H NMR (CDCh) 6 1.27 (6H, s), 1.30 (6H, s), 1.47 

(3H, t, J = 7.0 Hz), 2.22 (2H, s), 2.70 (2H, s), 50 
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4.19 (2H, q, J = 7.0 Hz), 6.63 (1H, s), 7.42-7.58 
(4H, m), 7.65-7.71 (2H, m), 8.66 (2H, d, J = 6. 0 H 
z)„ 

1 0 7 

6-m h 3- ^-3,4, 8, 9-y hy t Kn-3, 3, 8, 8-y h7^f 
;H-7i^7n[2, 3-hH V* / V 

&&m9 9 tmrn^m^x <o 3,4,8,9-x hy t Kn- 

3. 3. 8. 8- y h y y f/Wl-7i n/p-6-y n [2, 3-h] 4 V 

y-^joii^a- k^* va» 

'HNMR (CDCh) 6 1.33 (6H, s), 1.51 (3H, t, J = 7. 

0 Hz), 1.69 (6H, s), 2.23 (2H, s), 3.02 (2H, s), 

4.28 (2H, q, J = 7. 0 Hz), 6.73 (1H, s), 7.50-7.75 
(5H, m). 

&i$m 108 

3.4.8.9- y hyt Kn-6-y h^'7-3,3,8,8-7 h7^f 
/l/-l-7i=/H-7a[2, 3-hM y^r/ y y— A- 
2,3-^t Kn-7-y h^r->-2,2-v ; ^^-5-(2-y fvH 
-7aK-;i/)xy/77y (l. 17 g, 5. 04 mmol) ©-< 
^y^ hy/P (io mL) -10 ■CT^kT/w?- 
7 A (0.68 g, 5.1 mmol) SrAPx, iHlffi.'T? 5 #PbHI}$ 
L/c„ ^feft/^l^tcjyif (0.26mL, 5. 0 mmol) £ 
jiSTU SiaX* 20 60 °CT* 2 BtKit^L/io S 
fom&tb&ftmu 7X*5.tt>"> ? 'i'yy 0 ntyi.3i-7 1 yw% 

W^S^I&fo«{bT- h y !>A*»«-ejJfe» s «ft 

hyt Kn 7 7 y-v?xf ;n-f/V^b»fefa Lt* 
Mik&ty) (722 m g> JR^ 41%) Sr#fc. 
gt^ 207-212 °C 0 

'H NMR (CDCh) 6 1.25 (3H, s), 1.31 (6H, s), 1.32 
(3H, s), 2.21 (2H, s),3.96 (3H, s), 4.48 (1H, br 
s), 6.96 (1H, s), 7.40 (5H, s)„ 

£j&m i o 9 

3-(7D*^^)-3,4,8,9-fF7t Kn-6-y 
3, 8, 8- h y y 7VW1-7 S 5A,7n [2, 3-h] ^y^f/!)y 
2,3-v^t Kn-7-y V*~y-2,2-l?* ^/W5-(2-y ^/U-2 
-7nX-yi,)^y/7 7^ (1.76g, 7.58 mmol) 
yy- hy;w (15 mL) )§fg(C -5 °CT"^{bT^5-y 
A (1.01 g, 7.57 mmol) %Mx., l^iBT* 5 £|fflt#l, 
/■c„ #e>tl/c^tl{C^^ (0.39mL, 7. 6 mmol) 5r?g 

tu ^«at? 25 ^im, 60 *ct? 30 ftrmwLtz, s 

APxttmi, zkl^^fii, W^S^r 1 M mi?T'2@tt 



J 
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mmw- h v mwti- b y <> *±-e 

u^v^fyy a- (r-^v-^m.^^ ion) (ctt 

ffc^ft (297 mg, ft* 9. 5%) «r#fc. 
108-HO °C 0 

'HNMR (CDCls) 61. 31 (6H, s), 1.34 (3H, s), 2.20 
(2H, s), 2.80 (1H, d,J = 15.8 Hz), 2.96 (1H, d, J 
= 15.8 Hz), 3.41 (1H, d, J = 9.9 Hz), 3.57(1H, d, 
J = 9.9 Hz), 3.93 (3H, s), 6.60 (1H, s), 7.40 (5H, 10 
s) 0 

10 2 7 0] &J&m 1 1 0 
6-m h^i/-3,4,8,9-x h7t KD-3,3,8,8-fh7^f 
/M-7x^;l/7D[2 ( 3-h]^y^y y y K 
6-a: h^r^-1,2, 3,4,8,9— *if-fc K P-3, 3, 8, 8-X hx 
y f/^l-7x ^;V7 p [2, 3-h] >f V 7 y V (1. 65 g, 
4.69 mmol) <D*9J—JV (10 mL) >^;*x > 

(Vl)tt-^hy TjcWfe (310 mg, 0.940 mmol) CD* 

(3 mL) SttSrJP&fco r*lS:*?&U 30% iBIMfczK* 
* (1.6 g, 14 mmol) «Tt, ^ST? 15 BtPflJi^L 20 

fco £fr*fc*r«s*r*, 10% wtiithy^MS 

'>!)*^*7A?D-7^77^ h^rfy/ifi 
xf;V 5:1 ©ft i:i) fcflfcU ^y^Dt^x-r 
/W-^**y^P)ISAft**T*llft-&* (1.33 g, JR 
*78%) £#fc G 
M£ 125-126 °C 0 

l HNMR (CDC1 3 ) 6 1.27 (6H, s), 1.45 (3H, t, J = 7. 30 
0 Hz), 1.48 (6H, s), 1.98 (2H, s), 3.04 (2H, s), 
4.16 (2H, q, J = 7.0 Hz), 6.62 (1H, s), 7.32-7.47 
(5H, m) 0 

1 1 

3,4,8,9-x byt Kn-6-7 h *S/-3, 3, 8, 8-x by J ^ 

/u-i-7i^7D[2,H]>f y^-yyy 2-;t= 3 rv- k 
£$00 i 1 otl3«o*i£i:J:9 1,2,3,4,8,9— ^rif 

t Kn-6-7 F^^-3,3,8,8-ff7^/H-7x^ 

7P[2,H]>f y*; y Hx* 

84% 0 40 
jRjgi 177-180 °C (y^yyn^x-7^) 0 
'HNMR (CDCh ) 6 1.28 (6H, s), 1.49 (6H, s), 1.99 
(2H, s), 3.06 (2H, s),3. 91 (3H, s), 6.63 (1H, s), 
7.27-7.47 (5H, m) 0 

Gtitm 112 

4- (6-ni h^- V-3, 4,8,9-7h7t Kp -3, 3, 8, 8-x h 7 

7^-2-Tt-^^ K7p [2, 3-h] -Y y^f y y v-wao^ 
1 0 trnmofimzitv 4-(6-^h^^-i,2, 

3, 4, 8, 9-^^-y- 1 Kn-3, 3, 8, 8-x h7^ ^/^^ n [2, 3- 50 
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hM y^y y y-K/u)-<yX7; K*»e>*Hft^** 
t#/c 0 83% 0 

SL& 134-136, 218-219 °C (^xf/i/-^ y^p t° 

'HNMR (CDCls) 6 1.28 (6H, s), 1.46 (3H, t, J = 7. 
1 Hz), 1.48 (6H, s), 2.00 (2H, s), 3.06 (2H, s), 
4.17 (2H, q, J = 7. 1 Hz), 5.40-6.50 (2H, in) ,6. 64 
(1H, s), 7.55 (2H, d, J = 8. 4 Hz), 7.89 (2H, d, J 
= 8.4 Hz) 0 

^f&m 1 1 3 

5-[(^f/i^7$ y)y ^vw] -3,4,8,9-x h7t kp-3, 

3, 8, 8-x F7^f/Wl-7x^-6-7n[2, 3-h]^y^r 

y y y 

3,4,8,9-x h7t Kn-3, 3,8, 8-x by * ^/u-i-y*- 
/W6-7 P [2, 3-h] ^y^r/yy — /!✓ (1. 50 g, 4. 67 mmo 
1), /<7*/^7/Vft K (94%) (0.298 g, 9.34 mmo 
1), 211 v^y ^vU7 5 y/f h7t K077 (7. 0 

0 mL, 14.0 mmol) &&Xf=-9 / — (7 mL) <DWt&%Q 
Sr, 60 20 ^W«»Lfc„ RJK«S:«flE»«L, 
»S*fiStt^y*^*7A^P^h^77-f- (— 

^tWSixf/u:i) fcttLfcft, ^MT 
ai^/w^blflSAL, Mffrg* (1.38 g> iR* 78%) 

Mjfi 164-166 °C 0 

'HIR (CDCh) 6 1.23 (6H, s), 1.30 (6H, s), 2.14 
(2H, s), 2.38 (6H, s),2.58 (2H, s), 3.74 (2H, s), 
7.37 (5H, s) 0 

10 2 7 1 ] £f$M 114 
3,4,8,9-x by t Kn-6-y h ^rv^-N, N, 3, 3, 8, 

yf;H-7x^-5-7P[2,3-h]^f y=*-y y >y $v 

5-[(^f-/WT5 y)y^] -3,4,8,9-x h y Kn-3, 
3,8, 8-x F7^/H-7x^/H-7p[2, 3-hM y^ 
yyy— ^ (0.40g, 1.06 mmol), *9;—J\> (0. 128 m 
L, 3.18 mmol) jo ±1/ h V y =. y 4 1/ (0.832 

g, 3. 18 mmol) <Dx by t Kd77> (3 mL) SttC 
7^v J *;^yS^y7 P Pt% (0.624mL, 3. 18 mmo 

1) S:*ftT"eiiDx., s^fe^iiat 30 #ihjji#l 

tWI£1M *H^hy ^MMT7Wyttl:Lf: 

»ttL^„ M^iittyy*^7A^pv^/7 

(0.40 g, iR* 96%) Sr#fc 0 -»Sr^**^&lftt 
gt£ 124-125 °C 0 

'HNMR (CDCh) 6 1.23 (6H, s), 1.27 (6H, s), 2.13 
(2H, s), 2.25 (6H, s),2. 77 (2H, s), 3.45 (2H, s), 
3.92 (3H, s), 7.38 (5H, s) 0 
1 1 5 
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3,4,8,9-rh7t Kn-6-^ b * >-N, N, N, 3, 3, 8, 8-^ 
3,4,8,9-x t: h^ri/-N,i\,3,3,8,8— ^ri^ 

^^-i-^^^^-5-^n[2,3-h]-f y^/!Jy^?y 

7;^ (1.50 g v 3.82 mmol) (OF/Vxy (10 mL)^$ 
!<CB-V?L?> (0.309 mU 4.97 mmol) £*Hx., 
»££ifi-C? 15 l*IBfll#Lfc. RJttt^ap-J-^Srai 

^-^*^y*»5>H!K*L, SJSft^tJ (1.90 gx JR 
* 93%) £#fc 0 
gift 174-178 °C 0 

l H NMR (DMSO-de) 6 1.17 (6H, s), 1.26 (6H, s), 2.2 
1 (2H, s), 2.78 (2H, s), 3.07 (9H, s), 3.94 (3H, 
s), 4.60 (2H, s), 7.37-7.46 (5H, m) D 



&f&m 1 1 6 

3, 4, 8, 9-fF7t Kp-6-^ b*i/-3, 3, 8,8-7^7^^ 
;V-l-7x^;P-5-[(7x^/^f^) y ^)V\ 7 n [2,3-h] 

y yissat 

^y^J—)V (0.192 mL, 1.87 mmol) <D N,N-v^^- 
A^yK*7$ K (3 Bt)»«|c, *»T"C**ft^ h U 
(66% ifi4>EMW (68.0 mg, 1.87 mmol) £JP;L, 
30 £IHJf#Lfc 0 -*Lfc 3,4,8,9-r- 
h 9 t Kn-6-^ h * v'-N, N, N, 3, 3, 8, 8-^7"* y 'JvU-l 
-7x^/U-5-7P[2,3-h]^y^7 y >y ^>-7 5~£ 
Aa-v^F (0.40 g, 0.748 mmol) £AP;i, ifr&WS: 7 
0 °C-C 1 ftlRHfttt Lfc. RJC*fc*S:JD*, Sffil^ 

A7A^P"7 YP77 4— (^^rtWSIxf^ 7:3) 

KiifcU 3M{b£4b0»£ft^ (0.31 g, UK* 91%) 

1 H NMR (CDC1 3 ) 5 1.23 (6H, s), 1.28 (6H, s), 2.13 
(2H, s), 2.67 (2H, s),3.92 (3H, s), 4.24 (2H, s), 
7.18-7.45 (10H, m)o 

MMiftsu mmit^m (0.31 g , nx* 84%) 

'HNMR (DMSO-de) 6 1.25 (6H, s), 1.43 (6H, s), 2.1 40 
5 (2H, s), 3.15 (2H, s) , 3.90 (3H, s), 4.29 (2H, 
s), 7.25-7.45 (5H, m), 7.62-7.80 (5H, m) c 

[0 2 7 2] &f&m 1 1 7 
6-ni h df- v/-3, 4, 8, 9-fl>7t Kn-N, N, 3, 3, 8, 
^^U-l-7^^/W5-^n[2, 3-hH V vy ^> 

7?y 

*)i«ll4J:BI*©*Sl:J;9, ^^/-^Srffli^T 

Slft^^tto «*89% D 
lt£ 106-107 TC ("^Mf>0. 

'HNMR (CDCls) 6 1.23 (6H, s), 1.25 (6H, s), 1.36 50 
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(3H, t, J=7. 2 Hz), 2.12 (2H, s), 2.25 (6H, s) , 2.7 
7 (2H, s), 3.46 (2H, s), 4.19 (2H, q, J=7.2Hz), 7. 
37 (5H, s) D 
&f$L&l 1 1 8 

itlfe 5"[(^^7 5/)^f-;w]-3,4 ) 8 ) 9-T h9t K 
p -3, 3, 8, 8-x h 5 y ^/V-l-y ^ p [2, 3-h] >f V 

^y y f y^^x^ 

5-[(^^7; y)y ^]-3,4,8,9-x h7 t Ko-3, 
3,8, 8- x h7^ i ^yW6-^ n [2, 3-h] 4 V^r 

io y yy-;i/ (0.30 g> 0.793 mmol) ©try^v (3 mU 

teWLiCteXSttk (82.3 ^L, 0.872 mmol) SriP^, jg^ 

wsraa-c 1 mmmwLtc Q Eu&mKJk&nnx-x* m 

fc 0 ^SSr-^rf-V^^W^L, SHifc^ (0.24 
g, JR* 72%) fc»fc 0 
m& 125-126 °C 0 

'HNMR (CDCls ) 6 1.25 (12H, s), 2.17 (2H, s), 2.21 

(6H, s), 2.31 (3H, s), 2.79 (2H, s), 3.33 (2H, 
s), 7.38 (5H, s) 0 



20 &J$ffl 119 

3,4,8,9-X h7t Kp-3,3,8,8-T Y7 *^^\-7x.~ 
/W-5-[(l-t°^<y i?=-;v)/ f;u]-6-7P [2, 3-hH 

y y y -a- 

&titM l 1 3 *ra*<D*«fcK:J:!K f^y^SrfflV^T 
*Wfr&**#fco iR*85% 0 
jR£ 164-165 °C 0 

'HNMR (CDCls) 6 1.22 (6H, s), 1.29 (6H, s), 1.40- 
1.72 (6H, m), 2.14 (2H, s), 2.40-2.79 (4H, m), 2.5 
6 (2H, s), 3.76 (2H, s), 5.32 (1H, br s), 7.37 (5 
30 H, s) 0 

1 2 O 

3,4, 8, 9-x Y7M Kn-6-y V 3, 8, 8-7 1 b7^f 

)V-\-y ^zz. /u-5- [ ( 1 - h°-< U y fvl/] 7 u [2, 3- 

^fiftWl 1 4 i:l^«<0^fe{C«t 3,4,8,9-fh7t K 
P-3, 3, 8, 8-X f7^f/^l-7xn/l/-5-[(l-tXy^ 

^/u)y ^]-6-7n[2,3-h]>f y^f-y y /— ^e>, * 

H^*OiSBt«S^»JR»i:LT#fco JR* 85% G 
1 H NMR (CDCls ) 6 1.23 (6H, s), 1.28 (6H, s), 1.37- 
1.60 (6H, m), 2.13 (2H, s), 2.37-2.44 (4H, m), 2.8 
2 (2H, s), 3.48 (2H, s), 3.89 (3H, s), 7. 38 (5H, 
s) 0 

UlLfcft, UI±mmL, *Wb-&*Sr»fc. fe* 80% o 

X H NMR (DMSO-de ) 6 1.27 (6H, s), 1.47 (6H, s), 1.5 
5-1.86 (6H, m), 1.90-2.10 (2H, m) , 2.19 (2H, s), 
2.90-3.10 (2H, m), 3.80-3.88 (2H, m), 3.96 (3H, 
s), 4.37 (2H, br s), 7.60-7.82 (5H, m) 0 
[0 2 7 3] Gfitm 1 2 1 
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6-a: h*v/-3,4,8,9-x h7t Ko-3,3,8,8-f h7^f 
:n.=i/l/-5-[(l-fcV< y y y a [2, 3- 

h]4y*; y y 

-g^Ji l Atmmo^m^i:^, 3,4,8,9-x by t K 
n-3, 3, 8,8-T Fy^f/M^x^-S-td-tXy^ 
^ ^]-6-;7 n [2, 3-h] -f V * y y 7 — /U*5 J: tf^ 

?y-/W>>e>, *»^ft*#fc fl ir* 87% 0 

St& 75-77 °C (ft»3i^-^*f-y)o 

'HNMR (CDCls) 6 1.23 (6H, s) , 1.26 (6H, s), 1.36 

(3H, t, J=7. 0 Hz), 1.40-1.58 (6H, m), 2.12 (2H, 10 

s), 2.37-2.43 (4H, m), 2.82 (2H, s), 3.49 (2H, s), 

4.16 (2H, q, J=7. 0 Hz), 7.35-7.42 (5H, m) Q 

&f&m 1 2 2 

ffiM 3, 4, 8, 9-T- h7t Ko-3,3,8,8-ff7^ f/Wl- 

^^^^-5-[(i-fc°-<y ^i^f^ynK, 3-hH y 

1 8£H«<&#ft|;:J;!K 3,4,8,9-rF7t K 
n-3, 3,8,8-T" h7^f^-l-7xn;l/-5-[(l-t°^y 
^)^f^]-6-7n[2,3-h]^y*/ y /l^fe, * 

Hft-&*oaat*a*:#fc 0 :nx§r 4 m 20 

*:#fco tt* 96% D 

1 H NMR (DMSO-de) 6 1.22 (6H, s), 1.49 (6H, s), 1.6 
1-1.82 (4H, m), 1.93-2.45 (7H, m), 2.95-3.10 (2H, 
m), 3.38-3.64 (4H, m), 4.40-4.48 (2H, m), 7.60-7.8 
3 (5H, m) 0 
1 2 3 

3,4,8,9-7" by t b*c ^-3,3,8,8-7- h^y ^ 

/Wl-(3-^ Fn7xn;v)7n[2,3-h]^ V^/ y V 30 
2,3-v^fc Kn-7-7 h^v'-2,2-"V ? ^^-5-(2-^^/Wl 
-/p/<-/V)^yy77> (6.00 g, 25.8 mmol), 3-~ 
h^^yy^bV/^ (3.83 g, 25.8 mmol) &£XftftM 
(18 mL) (Db/l>^> (24 mL) j§®tcSI9£gf (2.75 mL N 
51.6 mmol) SrJjDx., 80 1 ftffilflttt L 

Stt'>yiyw7A^p-7h^77>f- 

IfS^f/l' 17:3) SMIb^t) (4.28 g> 

44%) £#fc 0 40 

l HNMR (CDCls) 6 1.26 (6H, s), 1.32 (6H, s), 2.19 
(2H, s), 2.71 (2H, s),3.94 (3H, s), 6.65 (1H, s), 
7.59 (1H, t, J=7.8Hz), 7.73-7.79 (1H, m), 8. 22-8. 3 
2 (2H, m) Q 

3, 4, 8, 9-T byM Kp-3,3,8,8-7 b7^f/H-(3-^ 

hn7x^)-6-7n[2,3-h]^y*; y /—/I/ 

S*#ffl^T. 3,4,8,9-x h7 t Kn-6-7 h^rv^-3,3, 

8, 8-x h y 7 5VP-1- (3-~ hP7x n/W) 7 p [2, 3-h] >f 50 



#12003-171381 
254 

y*yyy (4.20 gN 11.0 mmoi) *5j:u*{k**ifc (4 

2 mL) <Dfe&m*s 100 TC-C 20 £??$MWLti 0 Rf&m 

^7A^nvh^7^ (— ^-^y/mm^^ 

i:l) KtfcLfcll, BHai^/W-^ ^^5>HfeA 
U *Hffc£» (2.50 g, 62%) *mtc 0 

239-241 °C 0 

l HNMR (CDC1 3 ) 6 1.26 (6H, s), 1.30 (6H, s), 2.18 
(2H, s), 2.67 (2H, s),6. 62 (1H, s), 7.58 (1H, t, J 

=7.8 Hz), 7.73-7.80 (1H, m), 8.22-8.31 (2H,m) D 
[0 2 7 4] 1 2 5 

3,4,8,9-7" h7t Ko-3,3,8,8-x h7^f/Wl-(3-^ 
h n7i^)-5-[(l-t°^!J y ^vU]-6-:7 p [2, 

-&ric0»i 1 3 ^RHRo^jfeicj: 5, 3,4,8,9-x h7 t K 

n-3, 3, 8, 8-x h7^f/H-(3-^ hn7x^)-6-7 

p[2, 3-h]-f y^y y s—/vt t^y i?i/frb&Mi\& 

m&&it 0 ir* 78% D 

'HNMR (CDCls) 6 1.24 (6H, s), 1.31 (6H, s), 1.46- 
1.72 (6H, m), 2.13 ,(2H, s), 2.40-2.80 (4H, m) , 2.5 
8 (2H, s), -3.78 (2H, s), 6.30 (1H, s), 7. 56 (1H, t, 
J=8.0Hz), 7.72-7.78 (1H, m), 8.22-8.31 (2H, m) 0 
1 2 6 

6-m b*c i/-3, 4, 8, 9-t* F7t Kn-3, 3,8, 8-r h7^f 

/u-i-(3-~ FD7x^)-5-[(i-tvy v^/i^y fvw] 
7n[2,3-h]>f yy 

■&J*« 114t I^S^jfeiC <fc 9, 3, 4, 8, 9-7^fc K 
n-3, 3,8, 8-7 1 h ^y f;Wl-(3-^ h p 7 a: ^/W)-5-[ (1 

- y y ^/w) ^ ^]-6-7 o [2, 3-h] >f y^r/yy- 

1 H NMR (CDCL) 6 1.24 (6H, s), 1.28 (6H, s), 1.37 
(3H, t, J=7. 0 Hz), 1.40-1.60 (6H, m), 2.11 (2H, 
s), 2.36-2.44 (4H, m), 2.84 (2H, s), 3.49 (2H,s), 
4.18 (2H, q, J=7.0Hz), 7.57 (1H, t, J=8. 0 Hz), 7. 
78 (1H, d, J=8.0Hz), 8.22-8.31 (2H, m) 0 
&f$&l 1 2 7 

3- [6-ni h * v/-3, 4, 8, 9-r F7t Kn-3, 3, 8, 8-r h y 

y f;^s- [ (1- tv< y ^n/i/) y 7 n [2, 3-h] -<y* 
y y y-H/v]^yfy7 5 y 

6-m h^ri/-3,4,8,9-x h7t Kn-3, 3, 8, 8-7^ by y^ 
yl— 1- (3-— hP7xr:;v)-5-[(l-t 0 ^y i^^/W) y ^;V] 
7p[2,3-h]^fy^;y> (l.OO g, 2.03 mmol)©RR 
(5 mL) »?S{C, 20% H^b^^^TkSffi (9. 13 mL, 1 
4.2 mmol) Sr^Px., iR-&*«:*jat? 30 Lfc„ 

L, XH^^4b (0.90 g% JR* 96%) ^#fc 0 



(129) 

255 

'HNMR (CDCls) 6 1.21 (6H, s), 1.28 (6H, s), 1.36 
(3H, t, J=7.2Hz), 1.42-1.58 (6H, ra), 2.27 (2H, 
s), 2.38-2.45 (2H, m), 2.80 (2H, s), 3.48 (2H, s), 
3.77 (2H, br s), 4.16 (2H, q, J=7. 2 Hz), 6.66-6.76 

(3H, m), 7. 13 (1H, t, J=7. 4 Hz) 0 

[0 2 7 5] 1 2 8 

2- 1 1 [3- [6-3 h * v-3, 4, 8, 9-r h y I: K n -3, 3, 8; 8-r 

h 9 y ^/v-5-[ (l- tv< y v^/i-o y ^] ^ p [2, 3-h] >r 

3- [6-3. 1^^-3,4,8, 9-r h7t Kp-3, 3, 8, 8-r h y 

^fyu-5-ca-tr^y ^l^^yoE, 3-hM 
;yy-K;v]^yfy7 5y (o.98 g , 2.12 mmoi) 

COr h^t Kn77> (3 mL) g?ifc[C, Mfc? ? /^M 
(0. 314 g, 2. 12 mmol) (Df h 7 t Ko77> (3 mL) 
SRSrJD*, 4 B|»Lt 0 K/S^ 

«U (1.20 g, 93%) <H#fc 0 

M£ 155-157 t 0 20 
'HNMR (DMSO-de) 6 1.13 (6H, s) , 1.26 (6H, s), 1.2 
8 (3H, t, J=7.0Hz), 1.40-1.60 (6H, ra), 2.34 (2H, 
s), 2.42-2.56 (4H, m), 2.78 (2H, s), 3.60 (2H, s), 
4.12 (2H, q, J=7.0Hz), 7.08 (1H, d, J=7.8Hz), 
7.36 (1H, t, J=7.8Hz), 7.58-7.84 (7H, ra), 10.77 
(1H, br s) 0 

^f&m 129 

2- [3- [6-3 h * v--3, 4, 8, 9-rh7t K p -3, 3, 8, 8-r h 
7 ^ f /W5-[ (1- ^ !) ^ 7 n [2, 3-h] ^ y 

y >--w/w]^^^]-iH->r y>r^ K—yw-i, 3(2 30 

2- [[[3- [6-3 h ^>-3, 4, 8, 9-r h y fc Kp-3, 3, 8, 8-r 

?7i/*-5- [ (i~ tv< y ^-ao y ^] 7 n [2, 3-h] ^ 
y^y y y-i-^f 7 x 7 5 y ] $s 

*Ki3J:W*l*ft* (5 mL) (bm&toks 100 °CT* 1 

uf±mmLtc 0 mm%i'vxy/i<jjyj*?u^b 

^yyat^x-f^^SSIl, *Hft^«l (0.50 40 
g, 52%) Sr#fc c 
176-177 °C 0 

*H NMR (DMSO-de) 6 1.18 (6H, br s), 1.23 (3H, t, J 

=7.0 Hz), 1.27 (6H, s), 1.43 (6H, br s), 2.35 (4H, 
br s), 2.62-2.83 (4H, m), 3.42 (2H, s), 4.11 (2H, 
q, J=7.0Hz), 7.38-7.40 (1H, m), 7.43-7.61 (3H, 

m), 7.84-7.96 (4H, m) 0 
[0 2 7 6] 1 3 0 

N- [3- [6-3 f> * C/-3, 4,8,9-rh7t Kp-3, 3, 8, 8-r h 

y y ^/u-5-[ (l- 1°-< y y y n [2, 3-h] 4 y 50 
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^y y >-l--f /w]^ai3/w]y ^y^/^yr 5 K 
3- [6-3 h * V-3, 4, 8, 9-r hyt Kp-3, 3, 8, 8-r h 5 

y ^/w-5-[ (1- t°-< y y ^yw] ^ u [2, 3-h] ^fy^r 

y y y-Kyl/J^yfyT 5 V (0. 70 g, l. 52 mmol) 

cot°y i/y (4 mD i§«(:y^y^;^^;^ u!j k 

(0.352 mL, 4.56 mmol) £jQ;t, ^^^Sr^St? 3 0$ 

«L «BE«ffiufco ?ifi^y^y-^-^yynt> 

x-f/^Wg 0 0 BL, *HffrS* (0.52 g, 63 
%) 

BL& 230-231 °C 0 

'HNMR (DMSO-de ) 6 1.12 (6H, s), 1.24 (6H, s), 1.2 
8 (3H, t, J=7.0 Hz), 1.42 (6H, br s) , 2.22 (2H, 
s), 2.34 (4H, br s), 2.74 (2H, s), 2.99 (3H, s), 
3.44 (2H, br s), 4.09 (2H, q, J=7. 0 Hz), 7.10-7.15 
(2H, m), 7.28-7. 43 (2H, m), 9.72 (1H, br s) Q 

&$,m 1 3 1 

N- [3- [6-3 h * i/-3, 4, 8, 9-r h y t Kp-3,3,8, 8-r h 
y y ?vU-5-[ (1- fc 0 ^ y v^W) y ^A-] 7 n [2, 3-h] 4 V 

*j y y-i->f;i/]7x^/H-N-(^w/^^^)^ * 

N- [3- [6-3 h de- >/-3, 4, 8 , 9-r h 7 t Kp-3,3,8, 8-r h 

y y f-^-5- [ (1- y i/^/i.) y 7 p [2, 3-h] 4 y 
y y y-W )V\ y 31 3yp] y y >-^^^ 5 K (0. 6 

4 g> 1. 19 mmol) lo&Xf h V 3^/^T 5 > (0. 496 mL, 
3.57 mmol) <£>r h y b Kn77> (5 mL) ^(cyy 
y^Wn;^D!j K (0.184 mL, 2.38 mmol) £AP 
S^t/Sr 20 5>WJP*ftJl«Lfc 0 SiS^Sr^SPLfc 

Mfr>y*W7Aynvt>^77^ (-^-y-> 
/six^2:i) y 9j-tv-*M y^ 

Pt>x^f/^&se B s B i, (0.45 g , jfc 

* 61%) Sr#yt 0 
IK^l 118-119 °C 0 

l HNMR (DMSO-de) 6 1.10-1.31 (15H, m), 1.42 (6H, b 
r s), 2.35 (4H, br s), 2. 60-2.83 (4H, m), 3.43 (2H, 
s), 3.55 (6H, s), 4.08 (2H, q, J=7. 0 Hz) , 7. 42 (1 
H, s), 7.50-7.60 (3H, m) 0 
1 3 2 

3,4,8,9-r YyM Kp-3,3,8, 8-r K7^f/W-5-(2-y 

f/vx^-i^x^/we^n^, 3-h]>f y^-y y y — 

3,4,8,9-r h7t KP-3,3,8, 8-r h7yf/W-7xr: 
;V-6-7p[2,3-h]>fy*y!jy-/l/ (0.30 g, 0.933 mm 
olh 2-yPAV-/l/ (0.357 mL, 4.67 mmol) *5±V» 
^ (0.995 mL, 18.7 mmol) 0>»<gMfeS\ 55 0 Ce 1 
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vh^77>f- (^^rf-y/g^^f-^ 3:1) i:ftl/c 

»R»^^-^*^^e>sfef H u, xflfc&tt (0. 

18 g N J|X# 53%) £#/c 0 

1 H NMR (CDCL ) 6 1.24 (6H, s), 1.27 (6H, s), 1.38 
(6H, d, J=7. 2 Hz), 2.15 (2H, s), 2.70 (2H, s), 3.2 
5-3.46 (1H, m), 7.37 (5H, m) 0 

[0 2 7 7] 1 3 3 

3, 4, 8, 9-x hy fc Kn-6-y h 3r >--3, 3, 8, 8-x h^y ^ 10 

71--5- (1-^ ^^f-/^)-i-7 m ^/^^ n [2, 3-h]-r y * 
y v ymmm 

&j&m 114k «t 9 , 3, 4, 8, 9-r h 5 fc K 

P-3, 3, 8, 8-7 1 ^vU-5-(l-y ^~jU^^-/U)-\-y m 

^;v-6-7 p [2, 3-h] -fy^yyy , *Hft^W 

«je*«u mmit^^mtc 0 urn 65% 0 

i H NMR (DMSO-de) 5 1.25 (6H, s), 1.30 (6H, d, J=7. 20 
0 Hz), 1.45 (6H, s), 2.12 (2H, s), 3.17 (2H, s), 
3.23-3.45 (1H, m), 3.97 (3H, s), 7. 52-7.78 (5H, 
m) 0 

&J$Lmi 3-4 

h^-i/-3,4,8,9-x h^fc Kn-3,3,8,8-7 1 b 9 y f~ 
/W5-(l-^ ?-/W^^)-l-7 31 ^/V7 n [2, 3-h] 

y y >mmM 

&J$M 11 Ah WimvjjmzX V , 3, 4, 8, 9-rh7t K 
p -3, 3, 8, 8-x h y y fvW5-(l-y ^/uai^/ix) -1- 7 ^ 

^/H-7n[2,3-h]^ y^y y y-ywfci^^y— /v 30 

40% o 4 M 

mimcLtc'&, mi±mmL, mm<t^^mtz 0 urn 

39% D 

H NMR (DMSO-de) 6 1.23 (6H, s), 1.32 (6H, d, J=7. 
0 Hz), 1.34 (3H, t, J=7.0Hz), 1.45 (6H, s), 2.11 
(2H, s), 3.17 (2H, s), 3.31-3.46 (1H, m), 4.33 (2 
H, q, J=7.0Hz), 7.52-7.78 (5H, m)„ 
&J&m 1 3 5 40 
KSf 3,4,8,9-x by fc Kp-3,3,8,8-X h7^f/^5- 
(l-^f/l,xf;U)-l-7xn;l/7P[2,3-h]^y^; y V 

1 1 8 1 mm<Djjmc£ 9. 3, 4, s, 9-x h 5 1 k 

p -3, 3, 8, 8-x h 7 y ?7l/-5- (1-y ^/Pai^yW) -1- y in 

^H-7D[2,3-h]^y^y yy-;^^ «JtHb£^ 
0*«£3£Sr»fco 93% D 4 M Jfc^bjc*/B 

m*mc 0 jr* 87% Q 

^llo 50 
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'HNMR (DMSO-de) 6 1.19 (6H, s), 1.26 (6H, d, J=7. 
0 Hz), 1.48 (6H, s), 2.17 (2H, s), 2.35 (3H, s), 
3.23 (2H, s), 3.35 (1H, septet, J=7. 0 Hz) , 7.60-7. 
80 (5H, m) 0 
1 3 6 

3,4,8, 9-v- h^fc Kn-3,3,8,8-7 1 hyy^-6-[(2-y 
t^r y]-l-7x^7 D [2, 3-h]-f 

y^-y y >mm 

£*#b«t, 3,4,8,9-x h^t kp-3,3,8,8-^ hy 
y f-zu-i-y m X/W6-7 p [2, 3-hM y^y y y — ^ 

(0.80 g, 2.49 mmolh 3-^DP-2-^f;H-7 P D^y 
(0.258 mL, 2.61 mraol) jSjZtfiRlfc*/ y (0.361 
g, 2.61 mmol) CO N,^fyl/*/VA7S K (4 mL) 

80 °CT 2 TOtfLfco R*S*^7kSrJDx. 

ib l fee M*iittyyA^*7A^n-7h^77 

4- (^drtWSS|xf/M:l) fcftU 

(7)iSBt^a (0.93 g, £*W) fcittftfcLtftfc. - 

'HNMR (DMSO-de) 61.23 (6H, s), 1.46 (6H, s), 1.7 
8 (3H, s), 2.17 (2H, s), 3.15 (2H, s), 4. 70 (2H, 
s), 5.02 (1H, s), 5.08 (1H, s), 7. 11 (1H, s),7. 61- 
7.80 (5H, m)o 

[0 2 7 8] &J&m 1 3 7 
3, 4, 8, 9-x h 7 t: Kn-3, 3, 8, 8-T h y * ^-5- (2- y 
^vU-2- yn^/l/)-l-7x^ 7P[2, 3-h] 4 V* 

y y y -a- 

S*#H^T\ 3, 4, 8, 9-x h y fc Kp-3, 3, 8, 8-x h y 
y fvW6- [ (2- y f/W2- yu^/i/)t^r'>]-l-7i^ 
^7P[2,3-h]^fy^ry !Jy (0. 78 g> 2.08 mmol)<7) N, 
N-yxf/U7^yy (4 mL) mfc*. 205 4.5 B# 

mMit&Vd (0.41 g, i|X* 53%) £#fc 0 
ik^ 196-198 °C 0 

'HNMR (CDC 1 3 ) 6 1.22 (6H, s), 1.28 (6H, s), 1.84 
(3H, s), 2.17 (2H, s),2. 59 (2H, s), 3.37 (2H, s), 
4.51 (1H, s), 4.80 (1H, s), 7.37 (5H, s) G 

^j&m 1 3 8 

3,4,8,9-r h^fc Kp-3,3,8,8-7 1 h7^f/M-7xx 

;w6-[(2-yp fc/v)**^]7P[2, 3-hM v^y yy 

S^#HmT> 3, 4, 8, 9-7 1 h 9 fc K P -3, 3, 8, 8-T h 9 

y n [2, 3-hK y^-y y y— /u 

(1.00 g N 3.11 mmol) s /d^/V^p; K (0.305 m 
L, 3.42 mmol), (0.473 g, 3.42 mmol) 

*3<tt/ N.N-^yf/V^AT; K (10 mL) 0)S^J|fc 
S:, 60 °CT 2 «HB««5Lfc. R*Ettfc*^JPx., ^ 
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/asia^/u 1:1) ic^u *jajb-&»©jeift!fis (1.1 

'HNMR (CDCIs ) 8 1.25 (6H, s), 1.30 (6H, s), 2.19 
(2H, s), 2.55 (1H, t,J=2. 4 Hz), 2.70 (2H, s), 4.83 
(2H, d, J=2.4Hz), 6.77 (1H, s), 7.39 (5H, s) 0 

-as* 4 m &<bk*/fl«:*?7i^TMfcilttfc Lit 

^B B B f. 10 

'H NMR. (DMSO-d 6 ) 8 1.23 (6H, s), 1.46 (6H, s), 2.1 
8 (2H, s), 3.17 (2H, s), 3.76 (1H, s), 5.02 (2H, 
s), 7.14 (1H, s), 7.62-7.80 (5H, m)„ 

&f&m 1 3 9 

4- (3, 4, 8, 9-r h7t Kn-6-/- h * ^-3, 3, 8, 8-r h 7 

^f/P7n[2,3-h]-f y^y y ^-i-i'/p)-<>yV^y 
n y k&B£ 

4-(3,4,8,9-fh7t Kn-6-^ h =*r v--3, 3, 8, 8-x h 7 
[2, 3-h] ^ V ^ / y ^-1— f /L-) £A$Htttt 
(0.30 g> 0.721 mmol) IS&Xf-WC^X—fr (lmL) 20 
70 °CX> 1 H#ra}f#Lfc 0 RJS*Sr«ffi» 
II U Wt&ik&Vs (0.30 g, UK* 96%) «r#fc„ 

£fiSc0iJ 1 4 0 

3- (3, 4, 8, 9-fh7t Kn-6-y h * v--3, 3, 8, 8-T h 7 

^f/i^7n[2, 3-hM y=¥ / y y-i-^/w)-<y/-r^y 

n y KttOfcg 

1 3 9 1 mm<Djjmic «t o , 3- (3, 4, 8, 9-7- s 7 

t Ka-6-^ b*~>-3, 3, 8, 8-x h 7 / f^7n [2, 3-h] 

^y^yy y-w^gAsufcHttfcffl^Tawk^ 30 

• S:#*lti: ITlfc. JR* 96%„ rwtott, wtiW 
±» M-tt-f left ©KJKteffl ^fc. 
£j*09 1 4 1 

N- (4- fc° y v>-/P) -4- (3, 4, 8, 9-T h7t K n -6-y h * 
->-3, 3, 8, 8-fh7^ a [2, 3-h] -f y * J ]) 

4- 757fy^y (71.5 mg, 0. 760 mmol) *>J;l>*hy 
if^7;y (0.116 mU 0.829 mmol) CO N.N-vM^ 
/V*/^7 5 K (1 mL) ®mc, tK^TX" 4- (3, 4,8,9- 
fF7t Kn-6-y h^r-y-3, 3,8,8- T h7^f^7P 40 

[2, 3-hM v*j y y-H/^^yy^f/^ a y k*6K 

& (0.30 g, 0.691 mmol) £3>P;i, ^^SrSifiT* 1 

- 19:1) {C^U *JHft-&fc> 

<7>ffi$£i£K (0.31 g, HX* 98%) fciftjRfcfcLTWfc. 

U *JHl"b&ft (0. 29 gx 1|R* 74%) £#fc„ 50 
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lt£ 194-198 t. 

'H NMR (DMSO-d.) 8 1.24 (6H, s), 1.49 (6H, s), 2.2 

2 (2H, s), 3.20 (2H, s), 3.96 (3H, s), 7.13 (1H, 
s) , 7. 84 (2H, d, J=8. 0 Hz) , 8. 45 (2H, d, J=8. 0 H 
z), 8.63 (2H, d, J=7.0 Hz), 8.82 (2H, d, J=7. 0 H 
z), 12.55 (1H, s) 0 

[0 2 7 9] £-J##iJ 1 4 2 
N- (3- fc" y A-) -4- (3, 4, 8, 9-T h y fc K O - 6~ / 
V--3, 3, 8, 8-7- h7^f^7D[2,3-h]-f y*/ y 

-f/v)^yX7 5 K— &Bfci[ 

^j&m 4 1 tmrnnzmzx 9, 3-r?y t-y v?>£ 

fflV^-C*mb^»«r»fc. HX* 85% 0 

'HNMR (DMSO-de) 5 1.24 (6H, s), 1.49 (6H, s), 2.2 

3 (2H, s), 3.20 (2H, s), 3.96 (3H, s), 7.14 (1H, 
s), 7.84 (2H, d, J=8.0Hz), 8.08-8.17 (1H, m), 8.4 
6 (2H, d, J=8.0Hz), 8.71 (1H, d, J=5.4Hz), 9.10 
(1H, d, J=7. 6 Hz), 9.56 (1H, s), 12.15 (1H, s) G 
^J&#iJ 1 4 3 

N-(2-t°y S/^/P)-4-(3,4,8,9-r hy t Kn-6-^ 
v-3, 3, 8, 8-7h7/^ n [2, 3-h] ^ V / V >-l- 

m*x$tm<k&to&Git 0 urn 74% Q 

'HNMR (DMSO-de) 6 1.24 (6H, s), 1.49 (6H, s), 2.2 
2 (2H, s), 3.20 (2H, s), 3.96 (3H, s), 7.13 (1H, 
s), 7.38-7.46 (1H, m), 7.83 (2H, d, J=7.8Hz), 7.9 
1-7.99 (1H, m), 8.12-8.20 (1H, m), 8.37 (2H, d, J= 
7.8 Hz), 8.53 (1H, d, J=4. 4 Hz) , 12.04 (1H, s) D 

1 4 4 

N-(4-t°y v?^/W^f-/V)-4-(3,4,8,9-r h 7 t Kn-6- 
^ h^ri/-3,3,8,8-x h7^f^7P[2,3-h]^ U 
y-H;u)^yX7; KHAKIS 
^^'Jl 4 1 tra«<D;frifclcj;!K 4-(7$ 

m& 220-225 °C (*f/—A'-&Wt='?Mo 
'HNMR (DMS0-d 6 ) 6 1.24 (6H, s), 1.48 (6H, s), 2.2 
2 (2H, s), 3.19 (2H, s), 3.95 (3H, s), 4.77 (2H, 
d, J=5.4 Hz), 7.13 (1H, s), 7.78 (2H, d, J=8. 4 H 
z), 7.98 (2H, d, J=6.2 Hz), 8.23 (2H, d, J=8. 4 H 
z), 8.87 (2H, d, J=6. 2 Hz), 9.96-10.03 (1H, m) D 
^JifcflJ 1 4 5 

N- (3- tT V V-fr / -4- (3, 4, 8, 9-Th7tKn -6- 
/ h^ri/-3,3,8,8-x h7^f^7D[2,3-h]^y^y V 

4 1 kwimnxmcx*), 3-(r$y^^)t° 

'HNMR (DMSO-de ) 6 1.23 (6H, s), 1.47 (6H, s), 2.2 
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2 (2H, s), 3.18 (2H, s), 3. 95 (3H, s), 4.70 (2H, 
d, J=4. 0 Hz), 7.12 (1H, s), 7.77 (2H, d, J=8. 0 H 
z), 8.01-8.08 (1H, m), 8.22 (2H, d, J=8. 0 Hz), 8.5 
8 (1H, d, J=7.4 Hz), 8.85 (1H, d, J=5. 2 Hz), 8.95 
(1H, s), 9.95-10.04 (1H, ra) 0 
1 4 6 

N-(2-try ^/W^^/U)-4-(3,4,8 f 9-x byh Kp-6- 
y b * ^-3, 3, 8, 8-fh7^ Tvl^ p [2, 3-h] >f V * 7 !i 

driEWl 4 l fcRI*^jfeK:J:D, 2-(T 5 j y fvu) fc° 10 
y 75% 0 ' 

l HNMR (DMSO-de) 6 1.24 (6H, s), 1.48 (6H, s), 2.2 
1 (2H, s), 3.19 (2H, s), 3.95 (3H, s), 4.90 (2H, 
s), 7.13 (1H, s), 7.78 (2H, d, J=7.2Hz), 7.90-8.0 

4 (2H, m), 8.24 (2H, d, J=7. 2 Hz), 8.46-8.55 (1H, 
m), 8.85 (1H, d,J=4.8Hz), 10.05 (1H, s) 0 

[0 2 8 0] 1 4 7 

N-[2-(4-t°y ^/U)^/k|-4-(3,4,8,9-x h7t Kn 
-6-y h * 3, 8, 8-f h 7 ^ f /V 7 p [2, 3-h] >{ y * 20 

y y y-H/v)^yX7 5 K— 1MI46 

^Hl^iO^a^ 4-(2-7 5/ xf;l/) 
fy^^Srfflv^TJtHft-frttSrWfco «l* 83% 0 

'HNMR (DMSO-de) 6 1.23 (6H, s), 1.47 (6H, s), 2.1 
8 (2H, s), 3.16-3.27 (4H, m), 3.65-3.76 (2H, m), 
3.95 (3H, s), 7.12 (1H, s), 7.72 (2H, d, J=7. 6 H 
z), 7.96-8.12 (4H, m), 8. 84 (2H, d, J=5. 6 Hz), 9.2 

5 (1H, br s) 0 

&f$m 1 4 8 30 
N-(4-t°y v^/M fvU)-3-(3,4,8,9-x V y t Kn-6- 
y h^>-3, 3, 8, 8-x F7^f^7n[2,3-h]^y^y y 

4-(7S y y ^/W b°y i/> (0.129 mL, 1.27 mmol) Jo 
XXfbV^/^T^> (0.193 mL, 1. 38 mmol) <D N, N- 
^f;V*M7 5 K (5 mL) gfJKtc, 7K^T"C3-(3, 
4,8,9-7" byt Kn-6-y h=frv'-3,3,8,8-'r h7^f/^ 

7D[2,3-h]-fy^y y v-wa^^-o^p y k 

&$t£ (0.50 g, 1.15 mmol) £JPx., fi^ftSrJW&T 

"c 30 5)wit 0 Rjcsi«{cfia?p^»**^ h y 40 

^-t^j^S&iSU mMit&M (0.32 g, JR* 59 

%) zntco 

Bk/£ 197-198 °C 0 

'HNMR (CDCls) 6 1.19 (6H, s), 1.30 (6H, s), 2.18 
(2H, s), 2.63 (2H, s),3.93 (3H, s), 4.59 (2H, d, J 
=6.0 Hz), 6.61 (1H, s), 7.19 (2H, d, J=5.8Hz), 7.4 
1-7.53 (3H, m), 7.93-8.01 (2H, m), 8.51-8.56 (2H, 
m) 0 50 
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&t&w 1 4 9 

N-[2-(4-fc°y v?n/W)Ji^-/W]-3-(3 f 4,8,9-r h 5 fc Kn 
-6-y h*- ^-3,3, 8, 8-7" h7^^7n[2,3-h]^f V^r 

y y y-K;v)^yX7; K 

^ritWi4 8tRl«(D*ifejcJ:9, 4-e-7S;ifyv) 

t°y ^>&ffl^T*B<t£ft£^fco ift*68% 0 

Bt£ 144-145 °C (BtS^fvP-v^ y7 P Pt>x^f 

'HNMR (CDCls) 6 1.24 (6H, s), 1.30 (6H, s), 2.17 
(2H, s), 2.68 (2H, s),2.91 (2H, t, J=7. 2 Hz), 3.70 

(2H, q, J=7.2Hz), 3.93 (3H, s), 6.62 (1H, s), 6.6 
5 (1H, br s), 7. 17 (2H, d, J=6. 2 Hz), 7.41-7.50 (2 
H, m), 7.79 (1H, s), 7.81-7.87 (1H, m), 8.51 (2H, 
d, J=6.2 Hz) D . 

[0 2 8 1 ] &$Lm 150 
N-(2-t°y ;^/V)-4-(3,4,8,9-7h7t Kn-6-y b 
^•y-3,3,8,8-7 1 by/ 3vW:7P[2,3-hH ]) 
-^;M^yX7; KllMfettt 

2-T 5 y tT y ? (72. 3 mg, 0. 760 mmol) <D\*])*s 
> (3 mL) &WL\Z 4-(3,4,8,9-7 = ' h 7 h: KP-6-y f> 

v--3, 3, 8, 8-x h y y fvv? p [2, 3-h] -r y * y y >-i- 

>f^)^^;^n!) K*6K*[ (0.30 g, 0.691 mmol) 

tc 0 «itiJ«**ifcLfc«, »BE»»Lfc. »8t£ 4 M 

U *JSffr&% (0.29 g, IK* 79%) £#fc 0 

1 H NMR (DMSO-de) 6 1.24 (6H, s), 1.48 (6H, s), 2.1 
8 (2H, s), 3.20 (2H, s), 3.97 (3H, s), 7.11 (1H, 
s), 7.38-7.51 (1H, m), 7.83 (2H, d, J=8.0Hz), 8.5 

0 (2H, d, J=8.0Hz), 8.92-9.98 (2H, m), 11.82 (1H, 
br s) 0 

&f$L&l 1 5 1 

N-t°7> ? ^/l-4-(3,4,8,9-7 L h7t Kn-6-y b*i/~3, 

3, 8, 8-7 1 h y y "j-fvy p [2, 3-h] 4 y * y y >--w ^) 

^X7; K 

75/t°7^y (72. 3 mg, 0. 760 mmol) (Dt°yi/> (3 
mL) feme 4- (3, 4, 8, 9-x b y t KP-6-y h^v^-3, 

3,8, 8-x h^y ^yw^n[2,3-h]-r y^y y ^-w /io 

^y^/^P!) KttKfi (0.30 g, 0.691 mmol) £Jp 

m^mi- b y 9A*«ffiSr*px.> mm^^mLtc 0 

-)V 19:1) dfftU ^ffijk^tl (0.27 g N ife* 86%) 

'HNMR (DMSO-de ) 6 1.27 (6H, s), 1.32 (6H, s), 2.2 

1 (2H, s), 2.72 (2H, s), 3.93 (3H, s), 6.64 (1H, 
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s), 7.58 (2H, d, J=8.4 Hz), 7.99 (2H, d, J=8. 4 H 
z), 8.27-8.33 (1H, m), 8.42 (1H, d, J=2.6Hz), 8.6 
1 (1H, br s), 9.75 0H, d, J=l. 6 Hz) Q 
15 2 

N-(6-^ n n-3-t° y ^v^^;U)-4-{3, 4, 8, 9-f 1*7 fc K 
D-6-y 1^^-3,3,8,8-7 h7^^7P[2,3-h]>f V 

*j y y-H/W^yxr^ K 

t°y yi?>zm^xmMik&m$:'&ti 0 urn 85% 0 
^mf 0 io 

1 H NMR (DMSO-de ) 6 1.27 (6H, s), 1.33 (6H, s), 2.2 
1 (2H, s), 2.71 (2H, s), 3.93 (3H, s), 6.64 (1H, 
s), 6.74 (1H, d, J=9.2 Hz), 7.25 (1H, d, J=9. 2 H 
z), 7.59 (2H, d, J=8.4 Hz), 8.00 (2H, d, J=8. 4 H 
z), 9. 18 (1H, br s) 0 

Gtistm 1 5 3 

N- (4- bf ]) *J~/l>) -3- (3, 4, 8, 9-7 F7t K n-6-y h * 
V--3, 3, 8, 8-rh7^ ^/1"7 p [2, 3-h] ^y^;!i >-l- 

4-T;;t°!)^y (0. 119 g, 1.27 mmol) <Dt*})i?> 20 
(5 mL) mWifc 3-(3,4,8,9-fb7t h*v-- 
3,3,8,8-7 h7^f^7P[2,3-h]>f y^r / !i V-l— f 
;W)^y^/^P!J KiftlKfi (0.50 g N 1.15 mmol) £ 
50 tt* 1 «flHJI«5Lfco KJCiRfcHS 

ft (0. 25 g, 48%) £#fc 0 

MjK 175-176 °C 0 

l H NMR (CDCls ) 61.27 (6H, s), 1.31 (6H, s), 2.22 30 
(2H, s), 2.71 (2H, s),3.93 (3H, s), 6.64 (1H, s), 
7.48-7.58 (2H, m), 7.72-7.88 (2H, m), 8.00-8.06 (2 
H, m), 8.48-8.54 (2H, m), 9.71 (1H, br s) 0 

[0 2 8 2] ^J&#J 1 5 4 
N-(3, n D-4-fc° ]) -3- (3, 4, 8, 9-7 f7t 

Ko-6-> ^-3,3,8,8-7 h 7 y f;W7 n [2, 3-h] >i 

y^y y y-H/u)^yX7; k 

3-(3,4,8,9-fh7t Kn-6-y h 3r 3, 8, 8-7 h 7 

& (2.17 g N 5.22 mmol) *5 Jztf*^*^/^ (2 mL) 40 

70 °ct i «Fnaw5Lfc. gat»«j±« 

T^/^B-^^PDt'ye/y (0.50 g, 3.07 mmol) CD 
N,N-^^f/^MT? K (10 mL) Sr*?frU i^Mit 
th5^ (66% A^IRM) (0.379 g> 10.4 mmol) £ 

*:sa-c 30 #ra«#Lfc«K **i^a«r, 
sr*ftatt^y*y/w*7^^o^ h^7^^r- (Bat* 
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U *Bfc£* (0.35 g, W 22%) fcftfc. 
MA 227-228 °C 0 

1 H NMR (CDCI3 ) 6 1.21 (6H, s), 1.32 (6H, s), 2.23 
(2H, s), 2.66 (2H, s),3.93 (3H, s), 6.63 (1H, s), 
7.52 (1H, t, J=7. 8 Hz), 7.69 (lH, t, J=7.8Hz), 8.0 
0-8.06 (2H, m), 8.57 (2H, s), 9.02 (1H, br s) G 
1 5 5 

N-[3-(3,4,8,9-7 h7t Kn-6-y h * Z/-Z, 3, 8, 8-7 h 

7^f^7P[2,3-h]>f y^/y >-i— r^)-<>yv^] 

^y>>y zn^ai^7/^^S 

3- (3, 4,8,9-7 h7t Kn-6-y h * v"-3, 3, 8, 8-7 h 7 

^^7P[2 ( 3-h]^ y*y y y-i->f/p)*&#ife!ttl 

& (5.00 g, 12.0 mmol), iyyx^x^7/^l 

(1.85 g N 13.2 mmol) to£l$ 1-t Kn^p-iz-lH-^ 
>y hVTy-/^—^^ (2.03 g, 13.2 mmol) <£> N, 
N-y^f/^MT? K (30 mL) g^fc h V ^JVT 

(5.86 mL, 42.0 mmol) SrJPx., £ fed l-^/V- 
3-(3-v?y fvWT 5 / 7 P n tT/u) $ KJfilfcifi 

(3.00 g, 15.6 mmol) £A0x_/c o ?S^^g?UT 5 0# 

77^- (^^WS^^ 1:1) lC{fcU 3t»ffc 
^ft<OjSKJftS (5.05 g, JR* 94%) Sr»fc 0 
H NMR (CDCls) 6 1.25 (6H, s), 1.30 (3H, t, J=7. 2 
Hz), 1.31 (6H, s), 2.17 (2H, s), 2.69 (2H, s), 3.9 
3 (3H, s), 4.21-4.30 (4H, m), 6.62 (1H, s), 6. 89-6. 
95 (1H, m), 7.42-7.55 (2H, m), 7.83-7.91 (2H, m) D 

-«* 4 m mtyKmmm^/mm^mmmcLtc^ 

fc«EEjft«8U *Wfc£*«r#fco 

'HNMR (DMSO-de) 6 1.21 (6H, s), 1.22 (3H, t, J=7. 
8 Hz), 1.47 (6H, s), 2.19 (2H, s), 2.78 (2H, s), 
3.95 (3H, s), 4.03 (2H, t, J=6. 2 Hz), 4.12 (2H, q, 

J=7. 8 Hz), 7.12 (1H, s), 7.75-7.83 (2H, m), 8.16 
(1H, s), 8.22-8.29 (1H, m), 9.28-9.35 (1H, m) 0 

[0 2 8 3] £jGfc« 1 5 6 
N-[3-(3,4,8,9-7 by fc Kn-6-y h ^rV-3, 3, 8, 8-7 h 

7>f^7P[2,3-h]^ y^y y ^-w/O^^y^/i^] 

N-[3-(3,4,8,9-7 h7 fc Kn-6-y h ->-3, 3, 8, 8-7 b 

7^f^7P[2,3-h]^y*y y y-H;^y^ /u] 

^y>/^ xf/l/XXr/V (5.00 g, 11.1 mmol)<7)^^ 
y-/^ (20 mL) ftffilC 5 M tK»^^ h y 
(5 mL) SrJPx., 1 «FnBJf»Lfc„ SJS 

5 M ig5^ (7.5 mL) ^JPx.T, ®JEfi^Lfc 0 ft 

f^Sr 3 [Hl^^ilLfc. SlC^y/p^x^f/P 
Srftlx-"C«faft«r5IR, K«U (5.15 g> 

JR* 98%) ^#fc Q 
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'HNMR (DMSO-de) 6 1.23 (6H, s), 1.47 (6H, s), 2.2 
1 (2H, s), 3.18 (2H, s), 3.95 (3H, s), 3.96-4.06 
(2H, m), 7.12 (1H, s), 7.70-7.82 (2H, m), 8.18-8.2 
8 (2H, m), 9.20-9.28 (1H, m) 0 
1 5 7 

N-(2-7 5 y-2-^-^y^^)-3-(3,4,8,9-y- h y fc K 
P-6-y h^rv'-3,3,8,8-7 1 h7^f^7P[2,3-h]^ V 

N-[3-(3 > 4,8,9-fh7t Kn-6-y h ^>-3, 3, 8, 8-T b 10 
7^^7n[2,3-h]>f y^r/U y-l-^fyVj'O^/l/] 
{f))i/>WK& (0.80 g v 1.69 mmol) tdXXf 1-t Kn 
*5/-lH-^ / F U (0.285 g, 1.86 

mmol) <D N,N-^^f/^M7 5 K (4 mL) 1- 
^^/W3-(3-v^y /7 P nt»*Wv ; ^ ? K 

(0.422 2.20 mmol) SrjQx., 5 E^Ffl 

«#Lfco r*UC*7y*~T* (1.7 mL) £M?t, £ 
S-C^fefC 1.5 P*IW«#Lfc 0 RJE£«^*t*Dx.T, 

Lfc 0 M^Mttv'y*^*7A^D-eh^77>f 20 
- (g^xf;^^Mx^/^y-^ 19: 1) }c« 
U &Hfc£4fe (0.43 g, 58%) £#fc 0 -WSrft 

jRj£ 141-142 °C 0 

'HNMR (CDCh) 6 1. 23 (6H, s), 1.30 (6H, s), 2.16 
(2H, s), 2.67 (2H, s),3. 93 (3H, s), 4.08 (2H, d, J 
=5.0 Hz), 5.72 (1H, br s), 6.33 (1H, br s),6.62 (1 
H, s), 7.43-7.55 (2H, m), 7.62-7.70 (1H, m), 7.89- 
7.99 (2H, m) Q 

&J$m 15 8 30 
N-[2-(y fvUT 5 J )-2-**r y^^/W]-3-(3, 4, 8, 9-y 
h5t Kn-6-y h^>-3,3,8,8-x by ^^/Vyu[2^ 

-h]^y^/y y-H;>)^yX7^ K 

157 1 mm<D]jmz ± «9 , 40% y ^a-t 5 w 
stk 212-213 °c mm^^-^^y) 0 

'HNMR (CDCh) 6 1.23 (6H, s), 1.30 (6H, s), 2.16 
(2H, s), 2.68 (2H, s),2. 83 (3H, d, J=4. 8 Hz), 3.93 

(3H, s), 4.05 (2H, d, J=4. 8 Hz), 6.21 (lH,br s), 
6.62 (1H, s), 7.42-7.55 (3H, m), 7.88-7.96 (2H, 40 
m) 0 

1 5 9 

i\-[2-^^r y-2-(y m =l;VT 5 / ) :cfyU]-3- (3, 4, 8, 9- 
T byt Kn-6-y h*^-3 f 3,8,8-r h?y fvi^n 

[2,3-h]^y^y yy-M;p)-<yX7? K - 

N-[3-(3,4,8,9-rF7t Kn-6-y h * v"-3, 3, 8, S-y b 

7^f^7n[2, 3-hH y^y y y-W/i^yyV/i/] 

^yS/^SfflWB (0.80 g, l. 69 mmol) *5j;tf 1-fc Kn 
*->-lH-^y/ h ]) 7V—)\>-imM (0.285 g N 1.86 
mmol) <D N,N-v ? >f/P*;^7 5 K (4 mL) Jgffcfc, 50 
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h yxf^7; > (0. 707 mL, 5. 07 mmol) *3 £t/T~ y ( 
> (0. 170 mL, 1.86 mmol) £;2JDx_, l-^^vV-3 

y/p fcVw)#/i^v/>f 5 K*S&*£ 
(0.422g, 2.20 mmol) £J0x_T, 2 B# 

MffiLfc 0 is^Stt'>y*^*7^^p^f^7 

(^^y/ff^n^vP i:i ^^g^^^/Wy 
^y-7W 19:1) XKTfrfr* (0.30 g> 1R*35 

%) «r#fco 

1 H NMR (DMSO-de) 6 1.23 (6H, s), 1.27 (6H, s), 2.1 
4 (2H, s), 2.65 (2H, s), 3.93 (3H, s), 4.21 (2H, 
d, J=5.6Hz), 6.62 (1H, s), 7.10 (1H, t, J=7. 6 H 
z), 7.26-7.41 (3H, m), 7.46-7.57 (3H, m), 7.87-7.9 

4 (2H, m), 8.06-8.15 (1H, m), 8.90 (1H, s) D 
[0 2 8 4] &f$m 1 6 0 

N-[2-^^ry-2-[(4-b o y ^;Mf^)7S /]^^vk|- 
3-(3,4,8,9-x h7t Kn-6-y h ^>-3, 3, 8, 8-y by 

y ^/v^n [2, 3-h]^ y^-y y y-H/i/)^yX7; K 

y ^y*fflv^T*mb-&«t#fco 62% G 

Nl£ 197-198 °C (»xf/V-y^y7nt:>x-f 

1 H NMR (CDCls) 6 1.22 (6H, s), 1.29 (6H, s), 2.16 
(2H, s), 2.67 (2H, s),3.93 (3H, s), 4.12 (2H, d, J 
=5.4 Hz), 4.43 (2H, d, J=6.0Hz), 6.62 (1H, s), 7.1 
1-7.19 (3H, m), 7.41-7.50 (2H, m), 7.65-7.71 (1H, 
m), 7. 84-7. 91 (1H, m), 7.97 (1H, s), 8.48-8.55 (2H, 
m) 0 

£7««1"6 1 

N T -[2-^"^y-2-[[2-(4-t°y ir-jUi^/UlTSS]^ 
^]-3-[3,4,8,9-x byt Kn-6-y h S/-3, 3, 8, 8-y 

h7^/^p[2,3-h]^ y^-y y y-K;i/]^yX7 

5 K 

^*«15 9i:ISI*0*ifeCJ:!), 4-(2-7$yxf^) 
t°y yytrlBV^Mft^fttfffc. IR* 82% 0 

-1 HNMR (CDCls ) 6 1.20 (6H, s), 1.30 (6H, s), 2.17 
(2H, s), 2.66 (2H, s),2.81 (2H, t, J=6.0Hz), 3.52 
(2H, q, J=6. 0 Hz), 3.92 (3H, s), 3.97 (2H, d, J=5. 
4 Hz), 6.61 (1H, s), 6.72-6.78 (1H, m), 7.10 (2H, 
d, J=6. 2 Hz), 7. 41-7. 50 (2H, m), 7.76-7.81 (1H, m), 

7.88-7.94 (1H, m), 7.98 (1H, s), 8.41-8.47 (2H, 
m) 0 

&j&m 1 6 2 

N-[2-(3-t° y v/n/U) xf yi/]-3-(3, 4, 8, 9-r byM Kn 
-6-y h *->-3, 3, 8, 8-X h7y^7P[2,3-h]^ y^r 

y y y-K/^^yXr 5 K 

GiSffll 5 9 tmm<Djjmc& (9, 3-(3,4,8,9-X h9" 
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t h*^-3,3,8 l 8-fh7^f/U7n[2,3-h] 

>f y*y yy-W^)ftA#Bfc*m**3j;W 3-0-7 5 
y^/w)tfy *«frfr4fe«r*fc 0 tt* 88 

'HNMR (CDCh) 5 1.24 (6H, s), 1.30 (6H, s), 2.18 
(2H, s), 2.68 (2H, s), 2. 87-2. 96 (2H, m), 3.69 (2H, 
q, J=6. 6 Hz), 3.93 (3H, s), 6.62 (1H, s),6.71 (1 

H, br s), 7.21-7.28 (1H, m), 7.43-7.48 (2H, m), 7. 
58-7.62 (1H, m), 7.80-7.86 (2H, m), 8.48-8.50 (2H, 10 

m) 0 

&f$ffl 1 6 3 

N-[2-(2-fc°!J i?~J>V)^/l>]-3-(3 t A,8,9-7 L F7t Kn 
-6-y N^fv-3,3,8,8-7 1 h7^f^7u[2,3-h]^y^ 

1 5 9 t K ±9,3- (3, 4, 8, 9-r h 5 

fc Kn-6-^ h^iz-3,3,8,8-7 1 h7^f/V7p[2,3-h] 

y*y y y-i->f/w)5feA#»ftifc!tt*3«tu t 2-12-75 

ym^/i,)fc o y s^a^ Sl^^ifco JlX* 71 

%o 20 

'HNMR (CDCh) 6 1.26 (6H, s), 1.27 (6H, s), 2.17 
(2H, s), 2.70 (2H, s),3. 09 (2H, t, J=6.2Hz), 3.85 
(2H, q, J=6.2Hz), 3.94 (3H, s) , 6.64 (1H, s), 7.1 

0- 7.22 (2H, m), 7.40-7.51 (2H, m), 7.58-7.70 (2H, 
ra), 7.80 (lH,m), 7.84-7.90 (1H, m), 8.42 (1H, d, J 
=4.4 Hz), 

[0 2 8 5] 164 
N-[3-(4-fc°y ^/i/)7 F nt;V]-3-(3,4,8,9-7 : h y t: K 
n-6-y h * v^-3, 3, 8, 8-r h 7 ^ f ;U7 d [2, 3-h] ^ V 30 

*j y y-H^)-<yX7 5 K 

-&J*W 1 5 9 £ HI«0>*ttK ±9,3- (3, 4, 8, 9-x h 5 
b h^v^-3,3,8,8-r h7^ f^7o[2,3-h] 

y y y-i->f/H$if««fcJ:r; 4- (3-7 $ 

/yntVP) t°y v^^b, *Mffc&ttfc#fc. ft* 63 • 
IB^ 175-176 °C (||xf^-^y7nt>x-r 

'HNMR (CDCh) 6 1.23 (6H, s), 1.29 (6H, s), 1.82- 

I. 99 (2H, ra), 2.16 (2H, s), 2.62-2.72 (4H, m), 3.4 40 

1- 3.50 (2H, m), 3.92 (3H, s), 6.60-6.65 (lH,m), 7. 
13 (2H, d, J=6.0 Hz), 7.43-7.46 (2H, m), 7.83-7.90 

(2H, m), 8. 50 (2H, d, J=6. 0 Hz) 0 

1 6 5 

N-[3-(3-t°y ^)7d hVw]-3-(3,4,8,9-r hyfc K 
P-6-y h*v'-3,3 f 8,8-r h7^f/i^7n[2,3-h]>f V 
*J y y-K;i/)^yX7 5 K 

£Ml 5 9i[WI«CO^ft(C±i9, 3-(3,4,8,9-x by 
t Kn-6-y h^rv'-3,3,8,8-7 1 h7^f ^7o[2,3-h] 

>f y*y y y-i->f /WSfASlWftlKftisiu 5 3- (3-7 5 50 
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yyu t o ^)t°y vvfrb. flx* 55 

%o 

1L& 161-162 °C (Kix^-^y7 p Pt>x-r 

/Wo 

1 H NMR (CDCh) 6 1.21 (6H, s), 1.29 (6H, s), 1.79- 
1.95 (2H, m), 2.14-2.18 (2H, m), 2.60-2.69 (4H, 
m), 3.38-3.49 (2H, ra), 3.92 (3H, s), 6.61 (1H, s), 
6.81-6.90 (1H, m), 7.18-7.24 (1H, ra), 7.41-7.55 (3 
H, m), 7. 86-7. 93 (2H, m), 8.42-8.47 (2H, m) 0 
&f$tM 1 6 6 

N-[3-(ltW 5 ^/-/V-H/V)7p t:Vl/|-3-(3, 4,8,9- 
=f by fc Kn-6-y h^rS/-3, 3,8,8-r by/ ^7d 

[2,3-hM y*y y y-w^j^yxr? k 

&&mi 5 9 tI^l1iO*fetC± 9, 3-(3,4,8,9-x by 
fc Kn-6-y h*i/-3,3,8 t 8-fF7^f^7P[2,3-h] 

4 y^y y y-i-^^)SSf iltSio<ti;i-(3-7 5 

* 70% o 

m& 104-106 <t (S^^^-^^rf-^)o 
1 H NMR (CDCh) 6 1.22 (6H, s), 1.30 (6H, s), 2.04 
(2H, quintet, J=7.0Hz), 2.18 (2H, s), 2.68 (2H, 
s), 3.36-3.47 (2H, m), 3.93 (3H, s), 4.01 (2H, t, 
J=7.0Hz), 6.62 (1H, s), 6.90-6.97 (2H, m) , 7.05 
(1H, s), 7. 44-7. 50 (3H, m), 7.85-7.90 (2H, m) 0 

i e 7 

N-[2-[4-(7 5 y y zn^/U]3i^/!x]-3-(3, 4, 

8, 9-y h9fc Kn-6-y ^-3, 3, 8, 8-7; h^y f^7 

n[2,3-h]^y^y y y-w^)-<yX7 5 K 

&i&m i59t mmo^mcx 9 , 3-0, 4, 8, 9-^ h y 

fc Kn-6-y F *y-3, 3, 8, 8-f h 7 ^ f ^7 p [2, 3-h] 

^y^/y y-i->r^)$Sfilfi»«*5j;v 4- (2-7? 

yxf;i,)/<y^y^;^y7 5 b*frb. *IMb<frttfc 

mtz 0 mm 85% 0 

138-139 °C (ffitxf;l/-^ y/pt'^x^f 

'HNMR (CDCh ) 6 1.21 (6H, s), 1.28 (6H, s), 2.15 
(2H, s), 2.68 (2H, s), 2. 91-2. 98 (2H, m), 3.63-3.75 
(2H, m), 3.93 (3H, s), 5.22 (2H, br s), 6.62 (1H, 
s), 6.78-6.84 (1H, m), 7.33 (2H, d, J=8.0Hz), 7. 
46 (2H, d, J=4.8Hz), 7.73-7.80 (3H, m), 7.83-7.89 
(1H, m) 0 

[0 2 8 6] ^J&$I 168 
N-(^3rU"fc K n -2- * * y - 1 H- 7 if fc° >-3— f /U) -3- (3 , 
4,8,9-T h^fc Kn-6-y h * S/-3, 3, 8, 8-7 1 l>7^f^ 

y n [2, 3-h] >r y^y y y-H;v)^yX7 5 K 

^J*W 1 5 9 t R|«0*jSfeKl J: 9 % 3- (3, 4, 8, 9-7 1 h 9 
t Ku-6-y h*y-3,3,8,8-f h7^f/^7P[2,3-h] 

^y^yyy-M/^SItSMfifcii; 3-75/ 

ifc* 65% Q 
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187-188 °C (Bi^fvw— ^*y~»o 
1 H NMR (CDCls) 6 1.25 (3H, s), 1.27 (3H, s), 1.30 
(6H, s), 1.50-2.25 (6H, m), 2.16 (2H, s), 2.70 (2 
H, s), 3.18-3.40 (2H, m), 3.93 (3H, s), 4.68-4.77 
(1H, m), 6.41 (1H, br s), 6.62 (1H, s), 7.41-7.49 
(2H, m), 7.75-7.80 (1H, m), 7.88-7.96 (2H, m) D 

&$,m 1 6 9 

N- * if fc K n -5- ir * y - 1 , 4- ^ T if fc° >-6-^ ;V) -3- 
(3,4,8,9-x h7t Kn-6-^ h * v"~3, 3, 8, 8-7 1 by J 

f /V7 n [2, 3-h] ^ y ; y y-i-^ ^) ^ y xr ; K 10 

-&J*« l'59t |^«£>;frj£lC J; 9 N 3- (3, 4, 8, 9-x h 9 
t h * ^-3, 3, 8, 8-f h 7 ^ f o [2, 3-h] 

^y^yyy-H /io sat»fi»fi*3 «t 6-r 5 y - 

51% Q 

206-207 °C (ftgx^-^yyue/H^f 

1 H NMR' (CDC Is ) 6 1.26 (6H, s), 1.29 (6H, s), 2.14 
(2H, s), 2.50-2.89 (3H, m), 2.71 (2H, s), 2.87-2.9 
7 (1H, in), 3.58-3.83 (2H, m), 3.93 (3H, s), 5. 05-5. 20 
13 (1H, m), 6.62 (1H, s), 6.80-6.88 (1H, m), 7.45- 
7.50 (2H, m), 7.89-7.96 (3H, m)„ 
1 7 0 

N-[2-(4-fc: o y i/^JVT I J ) ^fvW] -3- (3, 4, 8, 9-T" by 
fc Kn-6-y h^f^-3,3,8,8-x h7^f^7 n [2, 3-h] 

i59i mmo jjmc x 9 , 3- (3, 4, 8, 9-^ h y 

fc Ko-6-y h^^3,3,8,8-fh7y^7P[2,3-h] 

^y^yy y-i->f /w)SS*»JfiiHfitectv 4-[(2-r 

IR* 53% 0 

'HNMR (CDCls) 6 1.22 (6H, s), 1.29 (6H, s), 2.17 
(2H, s), 2.66 (2H, s), 3. 30-3.39 (2H, m), 3.60-3.70 

(2H, m), 3.92 (3H, s), 5.12-5.18 (1H, m),6.44 (2 
H, d, J=5.2Hz), 6.62 (1H, s), 7.38-7.44 (3H, m), 
7.82-7.90 (2H,m), 8.14 (2H, d, J=5. 2 Hz) D 
1 7 1 

N-[2-(2-fc°y 5 y)^^]-3-(3, 4, 8,9-r by 

fc Kn-6-y h^i/-3,3,8,8-x ^7P[2,3-h] 40 

>f y*/ y y-H/^yx'7; k 

^$#J 159i m&<D%m\C J: <9 , 3- (3, 4, 8, 9-r h 9 
fc Kn-6-y h^->-3,3 f 8,8-rF7yf^7P[2,3-h] 

>r y*y y y-w^)*A#it!ftifciftisj:ut 2-K2-7 
?/xf;v)7?y]t fl y^^ $Hk^^#/cc 

i|X* 33% 0 

'HNMR (CDCls) 6 1.27 (12H, s), 2.14 (2H, s), 2.71 

(2H, s), 3.63 (4H, s), 3.93 (3H, s), 4.91 (1H, br 

s), 6.40-6.52 (2H, m), 6.64 (1H, s), 7.29-7.39 (l 50 
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H, m), 7.43-7.48 (2H, m), 7.84 (1H, s), 7.90-7.99 
(2H, m), 8.49 (1H, br s) Q 
10 2 8 7] 1 7 2 

N-[2-(^xf/P7 5 y)^^/W]-3-(3,4,8,9-7 L h?tK 
n-6-y h*S/-3, 3,8,8-T 1 h7^f^7D[2,3-h]^ V 

y y-H/v)^yX7 5 K-jttfctt 

^St0U 5 5t|piai©irftJCJ;5, N,N-^^y^^u 
^^T$>SrfflV^T*Wb-&*S:#fc. 47% 0 

'HNMR (DMS0-d 6 ) 6 1.22 (6H, t, J=7.4Hz), 1.24 (6 
H, s), 1.48 (6H, s), 2.20 (2H, s), 3.12-3.32 (4H, 
m), 3.62-3.81 (6H, m), 3.95 (3H, s) , 7.12 (1H, s), 
7.72-7.81 (2H, m), 8.25-8.34 (2H, m) D 

&f&m 1 7 3 

N-(8-y fvW8-7if \f*/9 n[3.2. h-3-^/l-)-3- 
(3,4,8,9-r byt Ko-6-y h v^-3, 3, 8, 8-7 1 h^y 

^7o[2, 3-h]>r y^yy y-w/w^yxr 5 K— 
^^'j 1 5 5 1 mm^mcx 5 , 3-75 y-8-y 

8-Tif If p [3. 2. l]*^ 9 >i:m^xmMik&yd$: 
mtc 0 I|X* 49% 0 

'HNMR (DMSO-de) 6 1.23 (6H, s), 1.43 (6H, s), 2.1 

7- 2.80 (14H, m), 2.96-3.22 (2H, m), 3.85 (2H, br 
s), 3.95 (3H, s), 7.12 (1H, s), 7.72-7.79 (2H, m), 

8. 14-8. 19 (1H, m), 8.27 (1H, s) D 

&j&m 1 7 4 

N- (1-T if fc **/ 9 xx [2. 2. 2] * ^ h -3->T A-) -3- (3, 4, 8, 9- 
Th7h Ko-6-y h^ri/-3,3,8,8-x 3vU:7n 

[2,3-h]^y+yyy-W/u)^yX7; KzuMfctt 
5 5tra«©*«fe^j:ij, 3-r?y-i-rif^ 

v-y n[2.2.2]^-y ^^SrfflV^raJMft^SrWfc. iR 
* 49% 0 

1 H NMR (DMSO-de) 6 1.23 (6H, s), 1.48 (6H, s), 1.8 

8- 2.38 (7H, m), 3.18-3.83 (8H, m), 3.97 (3H, s), 
4.27-4..48 (1H, m), 7.12 (1H, s), 7.70-7.78 (2H, 
m), 8.22-8.33 (1H, ra), 8.43 (1H, s) Q 

&f&m 1 7 5 

N-(2-7;;-2-^yxf/l,)-4-(3,4 ) 8 ) 9-f h "7 fc K 
P-6-y h^i/-3,3,8,8-y 1 h7yf^7P[2,3-h]>f V 

*;yy-K;v)^yX7S K 

i s 9 1 mm<D%mz- ± 0 , 4-0, 4, 8, 9--r h 5 

fc Kn-6-y h*i/-3,3,8,8-fh7^^7P[2,H] 

y^y y y-i-^^')$ssiMSfcJ:r;^y v-w 

5 KJfiBfJfi^b, 3l% 0 
Hj^ 135-136 °C (ft»3if-/W-^**^) Q 
'HNMR (CDCls) 6 1.25 (6H, s), 1.31 (6H, s), 2.18 
(2H, s), 2.70 (2H, s),3. 92 (3H, s), 4.13 (2H, d, J 
=5.0 Hz), 5.85 (1H, br s), 6.56-6.65 (2H, m), 7.44 
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-7.57 (3H, id), 7.86 (2H, d, J=8.0Hz) o 
[0 2 8 8] 1 7 6 

2- ^^/WN T -[3-(3,4,8,9-X hyt 
3,8,8-x h7^f/V7P[2, 3-hM V3r/ y f/W) 

3- (3,4,8,9-fh7t h * v"-3, 3, 8, 8-r h y 

^f^7D[2, 3-h]>r y^ / y >--w ao 

*& (0.80 g, 1.92 mmol), 1-t Ko * V-IH—O;/ h V 
7:/— *fn*J (0.324 g, 2.11 mmol), 2-757^ 
y»»^?vM£Rlft (0.355 g, 2.11 mmol) <D N,N-v>y 
f;^;^7 5 K (4 mL) jsgjftlc, h!ixf/i/7 5y 
(0.938 roL, 6.72 mmol) toXXf l : xf/H-(3-^^f- 
;i^7;/ynk»^^; KAlfett (0.479 g, 2. 
50 mmol) SrJo*., R-frft 2 WflH8l#L/!:. R 

0 0 hU S»b^ft (0.63 g, Jfcsp 67%) «:fcfc Q 
SL£ 114-115 °C 0 

1 H NMR (CDCla) 5 1.26 (6H, s),'1.28 (3H, t, J=7. 0 
Hz), 1.30 (6H, s), 1.67 (6H, s), 2.17 (2H, s), 2.7 
0 (2H, s), 3.93 (3H, s), 4.23 (2H, q, J=7. 0Hz), 6. 
62 (1H, s), 6.88 (1H, br s), 7.42-7.51 (2H, m), 7. 
81-7.91 (2H, m) 0 
1 7 7 

2-y ^/U-N-[3-(3,4, 8,9-x hy t Kn-6-y h^^-3, 
3,8,8-x F7^^7p[2, 3-hH y^;!i y-W/W) 

^y^^/H77xySll 

2-y fyl/-N-[3-(3, 4, 8, 9-rh7t Kn-6-y h **>-3, 
3,8,8-r h7^f^7P[2,3-h]^ y^r/!i ^-W/VO 
^y^;V]77^y ai^/^^x/^ (2.60 g, 5.28 m 
mol) <T>=-9 /—As (10 mL) j^ffiiC 1 M zkgHt^ h V 
(8.0 mL)£iO;t, ifrfr* 12 l$fR] 

at^Lfco RJfcffitC 1 M (13.5 mL) £*Px_, ^J± 

^feT^U SH^t^ft (2.38 g, mm 90%) 

'fc. 

197-201 °C 0 

'HNMR (DMSO-de) 6 1.24 (6H, br s), 1.49 (6H, s), 
1.53 (6H, s), 2.22-2.30 (2H, m), 3.10-3.22 (2H, 
m), 3.95 (3H, s), 7.12 (1H, s), 7.65-7.78 (2H,m), 
8.16-8.22 (1H, m), 8.30 (1H, s), 8.90 (1H, m) 0 
&&9i 17 8 

N-(2-7S 7-1, l-v^y f*/W-2-^-^y^^)-3-(3, 4, 8, 
9-x h7t Kn-6-y h^>-3, 3,8,8-x h5^f/V7n 

[2,3-h]^y*;yy-K/u)^yX75 K 

2-y f-/WN-[3-(3, 4, 8, 9-x h y t: Kn-6-y h *V-3, 
3,8,8-x h7 tf/vy n [2, 3-hK y^/ y >-W/l/) 
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^y/^/U]77 = >fi»S (1.85 g, 3.69 mmol), 1- 
k Kp ^rv/-lH-^y/ h !i 7y-/^*fP* (0.622 
g, 4.06 mmol) CO N > N-v ? ^fWW7; K (20 mL) 

l-ni^/W3- (3-v^ ^vUT Jy/P fcf/W) ^/l^ 
^-f'? K&Bfett (0.920 g, 4.80 mmol) £APx., jS£* 
SrSflT 15»IBa«5Lfc 0 ^tlfCjtT^^TTK (3.7 
mL) £*Px., fflft-CS&fc 15 #PflJt#Lfc 0 

io ^h^y^>f- mm^^/^^y 9:1 i»e>ft»j. 
s r>vi*9 s—>\> 19:1) tftL/ct, K^^-v^ 
y^pfcV^-T/^^S^L, SI^K (1.05 
g, JR* 61%) «r#fc c 
129-131 °C 0 

'h NMR (CDCI3 ) 6 1.25 (6H, s), 1.31 (6H, s), 1.69 
(6H, s), 2.19 (2H, s),2. 70 (2H, s), 3.93 (3H, s), 
5.58 (1H, br s), 6.48 (1H, br s), 6.62 (lH,s), 7.1 
1 (1H, s), 7.42-7.48 (2H, m), 7.86-7.90 (2H, m) Q 
[0 2 8 9] &J&m 179 
20 N-^f/H-(3,4,8,9-7h7t Kn-6-y h*ci/-3, 3,8, 

8-7^ h7yf^7p[2, 3-h]-r y^y y ^-w/i^v 

X7 5 K 

3-(3,4,8,9-7 1 t KP-6-y h^rv--3,3,8,8-x h 7 

yf/v7D[2,3-h]^y^y y >-W/OftA*H*K 

(0.80 g, 1.92 mmol), 1-k Kn ^ v-m-^^y h y 
7/- /W— tK?P^? (0.324 g, 2.11 mmol) (D N,N->?y 
f;l/*M7 5 K (4mL) jgffit- l-3if-/W-3-(3-^^ ^ L 
;W7 5 5 KttlftiK (0.479 g> 2. 

50 mmol) ZMtL, mUX* 20 &KfflfrL1to RfcWUZ 
30 40% yW^W^?/-/^ (1.0 mL) £APx_, 

mmit^m (0.39 g , 62%) ^# 

IRkJ^l 206-207 °C 0 

1 H NMR (CDCI3 ) 6 1.24 (6H, s), 1.29 (6H, s), 2.16 
(2H, s), 2.67 (2H, s),2.98 (3H, d, J=4. 6 Hz), 3.93 
(3H, s), 6.58-6.70 (1H, m), 6.62 (1H, s), 7. 40-7. 4 
40 8 (2H, m), 7.78 (1H, s), 7.83-7.90 (1H, m) 0 

[9Jjfr&J*&] l-(2,3-v ; fc KP-7-y h^rv--2,2->?y 
^yl^-5-^ y/77-/V) -2-y f/H-yp^V-/!/ (1. 
13 g, 4.50 mmol), 3-: VT /-N-y f;W<yX7 5 K 
(0.60 g, 3.75 mmol), SfBf (4 mL) *5 «t 15 h ji > (6 
mL) oa-&*Sr*?&L, (0.519 mL, 9.75 mmo 

1) SrJPx.*:. 80 TC-e 1 ^W«#b/c^, K 

50 Lfc 0 «ffi^K^^-^^r^>^^*g 0 0 s ftL, 0.79 
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m (0. 61 g, IE* 42 %) Sr#fc. 
86^202-203 0 C o 

1 8 o 

N-xfyU-3-(3,4 > 8,9-fh7t Kn-6-y h^riX-3,3,8, 

8-t h7^f/v7n[2,3-h]^ y*y y >--WA0-<y 

XT 5 K 

£-$0IJ 1 5 7 t ISHiOjj fetC ±9,3- (3, 4, 8, 9-7 h y 
t h*D-6-y h ^r->-3, 3, 8, 8-7 h 7 y ^7 n [2, 3-h] 

4 y * y y y-WAOS&Sifctfiifc&is.fctf 70%^^ 10 

T5>*Sf»^P), *®^tl^#/-c 0 lR$ 58%. 

mm. 186-187 °c mm.^-=f-^- ~m yy°a tv^-f- 

'HNMR (CDCls) 6 1.24 (3H, t, J=5. 4 Hz), 1.25 (6H, 
s), 1.30 (6H, s), 2.17 (2H, s), 2.69 (2H, s), 3.4 
1-3.55 (2H, m), 3.93 (3H, s), 6.38-6.45 (lH,m), 6. 
62 (1H, s), 7.42-7.48 (2H, m), 7.78 (1H, s), 7.85- 
7.91 (1H, m) 0 

[0 2 9 0] &J&m 1 8 1 
3, 4, 8, 9-7- h 7 t Kn-6-y b*i/-3, 3, 8, 8-7 (-7^f 20 
/W-N-7 1 -/V-l-7 P [2, 3-h] 4 y*; V^T^> 
N-[2-(2,3-v ? t Kn-7-y h =^-2, 2-v=y xvW-S-^i' 
/7 7^)-l,l-v/^f/H^]-N'-7i=/^| 
(0.68 g, 1.85 ramol) <Dir*i/i&ik V > (3 mL) fem^ 
Wkit~Vy (0.68 g, 2.41 mmol) £*0;t, U^=k8 
0 TC-C 10 #|!g«t#Lfc. K£»^*&H0fi*iiftlfc 

7J7^y D7 h/77^- (^df-f-Wftlfe^^ 3:2) 
IC^U mMitSW) (0.34 g, 4X^52%) £»7t 0 -» 30 

St£ 135-136 "Co 

'h NMR (CDCla) 6 1.17 (6H, s), 1.51 (6H, s), 2.79 
(2H, s), 3.53 (2H, s),3.91 (3H, s), 4.59 (1H, br 
s), 6.52 (1H, s), 6.88-6.93 (2H, m), 6.95-7.04 (1 
H, in), 7.29-7.37 (2H, m)„ 

&&tm 1 8 2 

3,4,8,9-7 h7t Kn-6-y h3fv'-N-(4-y 

-As) -3, 3, 8, 8-7 h7^f/W-7o[2,3-h]^ 7^/ y 

y7?> 40 

N-[2-(2,3-v?t Kn-7-y h 2-v^y ^zW-5-^y 

y"77=/H-i, l-v^y ^/w^7/w]-N'-(4-y v^cisy*- 

-fr)WM (1-00 g, 2.51 mmol), t+->ffib!J ^ (1.9 
2 g, 12.6 mmol) *J «t h /V-^i y (10 mL) ©jl-g-^l 

ga-c 2 $bic so °ct 30 ^mmwL 
ft. 5u&m&m)\<D&mk-f v y <> j»*mm^&z\ m 

fc. ^S^->y 7jy>*7Ay o-r h7'77^- (~»# 

twsiif^ 2:3) tdttt, mmit^m (0.50 g , 

lR* 52%) £#fc -i^&^if y-g^^fvW)>ibl? 50 
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jRj& 139-140 °C„ 

'HNMR (CDCL ) 6 1.17 (6H, s), 1.51 (6H, s), 2.78 
(2H, s), 3.53 (2H, s),3.80 (3H, s), 3.90 (3H, s), 
4.62 (1H, br s), 6.52 (1H, s), 6.81-6.93 (4H, m)„ 
1 8 3 

3, 4, 8, 9-7 h 7 t Kn-6-y FJf->-3,3,8,8-f h7^f 
JV-I- (1- tV< y v?~,w) 7 n [2, 3-h] •I'y^y U SiggtM. 

1 8 2 t !WI1i<D7JffilC «fc 0 , N-[2-(2, 3-v>t Kn 
-7-y h^->-2, 2--/>f;l'-5-^y/77=/l')-l, 1-v 5 

y x/W3i^-/u]-i-t^y v?i/7jyw*>-y-5 Kd^^Hft: 
£*«>iffl*!ft36«:#fc 0 rtt^yy-vMc^u 4 

fc„ ^ffi^^^y-yw-^^/w^-^/P/i^ff^ 
L, SS{fc-g«#7i 0 IR* 20% o 
137-139 "Co 

'HNMR (DMSO-de) 6 1.22 (6H, s), 1.42 (6H, s), 1.6 
4 (6H, s), 2.86 (2H, s), 3.12 (2H, s), 3.42-3.75 
(4H, m), 3.86 (3H, s), 6.96 (1H, s), 9. 31 (1H, 

s). 

[0 2 9 1] &f$M 1 8 4 
8',9'-^t Kn-6'-y hd f -i/-8',8'-v ; y f;Wl'-7i 
-yP7 t"D [->7 n^df-y- y-l, 3' (4' H)-7 n [2, 3-h] >f 

ydfy y vVSE&SL 

5-(->y n^dfv-y7>y^)-2,3-^t Kn-7-y hdf 
-7-2,2-7^f;l"<7y f 77> (0.85 g, 3.12 mmol) Jo 
J;l>*^>y= hy/W (0.350 mL, 3.43 mmol) CQg^gg (4 
mL) W$1\ZMW&. (0.333 mL, 6.24 mmol) *JPx., iS 

^•ftSr so r-eio ftfflMWLtc* Rstm^miti- b 

n-rhy 7 7^- (-dff-v/^3i^/U 3:1) (C#t 
L, *Hfc£*0iBtt&l; (0.54 g, JlX* 46%) ^ffl^ 

mtLxmz* zti&^f ;-MzfeMV. 4 h ^{kTk 

rt^y-yw-v 5 ^ y7"n T^bftfflL&'Q:, it 

Mik&m (0. 51 g, IR* 40%) Srftfc. 

'HNMR (DMSO-de ) 6 1.22 (6H, s), 1.25-1.85 (10H, 
m), 2.15 (2H, s), 3.31(2H, s), 3.94 (3H, s), 7.19 
(1H, s), 7.58-7.80 (5H, m)„ 
1 8 5 

8',9'-^t Kn-6'-y h^v'-l'-(4-y b*i/y 

-8' , S'-v^y 7^7 t'D [->7 n^f-^-l, 3' (4' H)-7 

o[2,3-h]^ y^y y ^]ffii?^ 

-g-^Ji 8 4 tUfUiro^SfcKJ; i), 4-y K^y/= 

y y /vzm^x&.mk&m*ftiz. jr* 45%. 

'HNMR (DMSO-de) 6 1.25 (6H, s), 1.32-1.80 (10H, 
m), 2.31 (2H, s), 3. 33 (2H, s), 3.88 (3H, s), 3.92 
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(3H, s), 7.14 (1H, s), 7.16 (2H, d, J=8. 6 Hz), 7.5 
5 (2H, d, J=8.6 Hz) 0 
-frfifcffil 1 8 6 

3,4,8,9-7 h7t Kd-3,3,8,8-7 1 h 7> ^A-6-(l-;< 

f/nh^^-i^x^/^p^a-h]^ y^y y >^ 
-&J*099 9 traaH^felcJ: 5 3,4,8,9-f h?tKo- 

3, 3, 8, 8-7 h7^f/H-7x^/H-7p[2, 3-hK V 

1%. 

R£ 154-155 °C 0 

'HNMR (DMSO-de) 6 1.22 (6H, s), 1.33 (6H, d, J = 
6.0 Hz), 1.44 (6H, s),2. 15 (2H, s), 3.15 (2H, s), 
4.82-4.95 (1H, m), 7.10 (1H, s), 7. 62-7. 77 (5H, 
m) 0 

[0 2 9 2] 1 8 7 

6-(i/f P'<yf/l/t*v')-3,4 > 8,9-7 by fc Kn-3, 3, 20 
8,8-7 h7^f/H-7x^7n[2, 3-h]^ V^-y U V 
^f8W9 9 9 3,4,8,9-^ h5tKn- 

3, 3, 8, 8-T h 7 y f/Wl- 7 a: = /W6- 7 n [2, 3-h] -f V 

yy^joi^p^v/^p^y?^^!^ 

ttSr^fco 43% 0 

M& 73-74 °C (^^r^» 0 

l HNMR (CDCh) 6 1.24 (6H, s), 1.28 (6H, s), 1. 55- 
2.00 (8H, m), 2.15 (2H, s), 2.66 (2H, s), 4.84-4.9 

2 (1H, m), 6.59 (1H, s), 7.38 (5H, s) Q 

1 8 8 30 
g^gg 3,4,8,9-7 hyfc Kd-3,3,8,8-7 1 by/^^-l- 
7x^7p[2,3-h]^y^r/ ]) V-6-^/1^^7/1^® 

3,4,8,9-7 h y t Kn-3, 3, 8, 8-7 F7^f/H-7x^ 
/H-7P [2, 3-hM y^r/ V J—fc (567 mg, 1. 76 mmo 
1) (Dt'Vi/y (2 mL) 8ffilcft*BEIfc (2 mDSrJPx., 
Sfl-e 12 «flBH»Lfc. Rj£»^*KISSiftift**^ 

JSiiSrv'y iJVA'Uy&t? w b?y yj — (^-y-y 

mm^fr 3:1) sH{b^^iBfit^s^# 

fe»*ftS*T*jBft-fr*(533 mg, iR* 76%) 

fc. 

Si£ 155-165 °C 0 

'HNMR (DMSO-de) 6 1.23 (6H, s), 1.45 (6H, s), 2.2 

3 (2H, s), 2.31 (3H, s), 3.16 (2H, s), 7.22 (1H, 

s), 7.66-7.80 (5H, m) c 50 
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^f&&\ 1 8 9 

**** 3,4,8,9-7 hyh Kn-3, 3, 8, 8-7 hy*^ 

-i-7x^7p[2, 3-h]>r y^f-y y y-6->r /wt^-r^ 

I^Jc^ll 8 8 k^MtDjjmiCkVsOyjjUfu y K£ 
ffli*T*«fr^*r»fc 0 ft* 75% 0 
f%k& 160-165 °C (lUfcr^yV). 

• l HNMR (DMSO-de ) 6 1.23 (6H, s), 1.47 (6H, s), 2.2 
8 (2H, s), 3. 18 (2H, s), 7.34 (1H, s), 7.60-7.85 
(8H, m), 8. 14 (2H, d, J = 7. 4 Hz) G 
[0 2 9 3] &]&m 1 9 0 
6-7* h 3- ^-3,4,8,9-7 h 7 t Kn-3, 3, 8, 8-7 b7^f 

;wi-7x^7d[2, 3-hM y^y y y 

3,4,8,9-x h7 t Kn-3, 3,8,8-7 F^f/H-7x^ 
/W6-7 P [2, 3-h] 7 / y / — A> (495 mg, 1. 54 mmo 
1) <D N,N-y^f;^^7 5 K (5 mL) j£«K7K*ft: 
^" h y *A (66% iM^) (61 mg, 1.69 mmol) *5«t 
1-3- K7^y(0. 19 mL, 1.65 mmol) SrlW^JP^L, 

^a-e 2 «FW«#Lfc. R*sa-fr««r*ica?, Rife 

xf;^2 0itBlfc o -&fc*fc^r«SSr* (2 0) *5 

ft 3:1) fcffcU ^**^^e>S»fiLT*JHft-&* 
(357 mg, IK* 61%) £#fc 0 
St£ 99-101 °C 0 

'h NMR (CDCh) 6 0.98 (3H, t, J = 7. 4 Hz), 1.25 (6 
H, s), 1.29 (6H, s), 1.39-1.58 (2H, m), 1.68-1.90 
(2H, m), 2.17 (2H, s), 2.67 (2H, s), 4.10 (2H, t, 
J = 7. 0 Hz), 6.60 (1H, s), 7.38 (5H, s) Q 
1 9 1 

3,4,8,9-7 hyt Kn-3, 3, 8, 8-7 h7^f/Wl-7x^ 
,W6- 7* n y 7 n [2, 3-h] 4V*J 

9 0 *H«©#j5fclcJ:0 l-a-K^p^y^ 

{cj§#U 4 M *ft**/B»^^»»fc*P*. «BE 
igffiU *«ft-fr*«:»fc 0 JR* 91% G 

'H NMR (DMSO-de ) 6 0.97 (3H, t, J = 7. 3 Hz), 1.23 

(6H, s), 1.44 (6H, s), 1.68-1.88 (2H, m), 2.16 (2H, 

s), 3.15 (2H, s), 4.14 (2H, t, J = 6.8 Hz), 7.10 
(1H, s), 7.60-7.80 (5H, m) 0 

- 1 9 2 

3,4,8,9-7 byt Kn-3, 3, 8, 8-7 by / f;Wl-7x^ 

/w6-(7^^^y h*^)7n[2 f 3-h]^y*y y > 

MiHOi^l^ftia^y^p; KSrffl 
^T*«{fc^»«:*|fc. 74% G 
MM 129-131 °C (^^yU^-x/l-— *Vy) 0 
'HNMR (CDCla) 6 1.22 (6H, s), 1.31 (6H, s), 2.18 
(2H, s), 2.62 (2H, s),5. 23 (2H, s), 6.60 (1H, s), 
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7.30-7.48 (10H, m)„ 
1 9 3 

3,4,8,9-x h 7 fc Kn-3,3,8,8-7 1 h7^f;H-7i = 
A--6-(2-t°y v^/M Kv-)7n[2,3-h]^ ]) > 

^J*«l 9 0 4:ISjai«)*ifelcJ:9 2-(^pp^/v) tr 

^it$^xmmit^m^mc 0 90% o 10 

RbK 170-210 °c 0 

l HNMR (CDC Is ) 61.33 (6H, s), 1.69 (6H, s), 2.25 
(2H, s), 3.05 (2H, s),5.92 (2H, s), 7.09 (1H, s), 
7.57-7.74 (5H, m), 7.85-7.95 (1H, m), 8.20(1H, d, 
J = 7.6 Hz), 8.42-8.56 (1H, m), 8.75 (1H, d, J = 
4.8 Hz) D 

[0 2 9 4] 194 
3,4,8,9-r h7b Kn-3,3,8,8-f F7^f/H-7x^ 
yW-6-(3-t°y \?=-A>* h*^)7P[2,3-h]^ V > 

&&&\ 1 9 0 t mm<D^mcX V3-(?uaJ fvW) tr y 20 
^yfflttS:iBV^T*»^*S:»fc„ JR* 85% 0 
BM, 112-115 °C (^*y)o 

'HNMR (CDCls) 6 1.31 (6H, s), 1.32 (6H, s), 2.19 
(2H, s), 2.70 (2H, s),5.26 (2H, s), 6.64 (1H, s), 
7.33 (1H, d, J = 7.4, 4.8 Hz), 7.43 (5H, s), 7.80 
(1H, dd, J = 7.4, 1.6 Hz), 8.59 (1H, dd, J = 4. 8, 
1.6 Hz), 8.68 (1H, d, J = 1.6 Hz) D 

1 9 5 

3,4,8,9-x byt Kn-3,3,8,8-f h7^f/W-7x^ 

/we- (4-t° y v^/M h+i/)7o[2,3-h]>fy*yyy 30 
&jsm 1 9 o t mm<D^mc ion^p^ ?vw) t° y 

^^Jfe»JfiSrfflV^T*H^«S:#fc 0 Jfc* 79% 0 
m& 122-124 °C (^U-^) 0 

'HNMR (CDCls) 6 1.22 (6H, s), 1.32 (6H, s), 2.19 
(2H, s), 2.61 (2H, s),5.25 (2H, s), 6.53 (1H, s), 
7.36 (2H, d, J = 6.2 Hz), 7.38 (5H, s), 8.61 (2H, 
d, J = 6.2 Hz) G 
i^f&m 1 9 6 

3,4,8,9-r byM Kn-3,3,8,8-T h7^f/Wl-7x^ 
/W-6- [(3-7x ~yW2-;/P y<~/V) $~*i/]yu [2, 3-h] 40 

4y*; y > 

fflv^T«H^-&*S:#fco 78% D 

NL& 121-123 °C ^f-y-^^/^— r^) 0 

l HNMR (DMSO-de) 6 1.13 (6H, s), 1.21 (6H, s), 2.1 
8 (2H, s), 2.63 (2H, s), 4.78 (2H, d, J = 6. 0 Hz), 

6.45-6.59 (1H, m), 6.78 (1H, d, J = 16.8 Hz), 6.8 
8 (1H, s), 7.28-7.52 (10H, m) G 

[0 2 9 5] 1 9 7 

3, 4, 8, 9-y- hyt K n -3, 3, 8, 8-r by / f;Wl-7 x. n 50 
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190t mm<DjjmiZ <fc «9 l-yp«-7x^ 

m*%tz 0 m 89% 0 

Sfc£ 165-180 °C 0 

'HNMR (DMSO-de) 6 1.24 (6H, s), 1.45 (6H, s), 2.0 

2-2.16 (2H, m), 2. 17 (2H, s), 2.74 (2H, t, J = 8. 0 
Hz), 3.14 (2H, s), 4.19 (2H, t, J = 6. 0 Hz), 7.07 
(1H, s), 7.18-7.38 (5H, m), 7.63-7.80 (5H, m), 1 

2.68 (1H, br s) 0 

^)£#«J 1 9 8 

3, 4, 8, 9-y byt KP-3,3,8,8-f i>7^f^-l-7x^ 
/W-6- [(5-7i y^fr) * * '>] 7 P [2, 3-h] ^ V 

y y y 

Mfjl 9 0 fc|^B6(D#j£fc:«fc 5l-^n^-5-7x^ 
^y^y«rfflv^T*Wt;-fr*Sr#fc 0 iR* 79% 0 
IH^ 104-106 °C (^^y) Q 

'HNMR (CDCb) 1.25 (6H, s), 1.29 (6H, s), 1.45-1. 
94 (6H, m), 2.17 (2H, s), 2.64 (2H, t, J = 7. 8 Hz), 

2.67 (2H, s), 4.09 (2H, t, J = 6. 8 Hz), 6.58 (1H, 

s), 7.17-7.35 (5H, m), 7.38 (5H, s) G 

1 9 9 

££gfe m^/U (3,4,8,9-r h7t Kn-3,3,8,8-7 by* 

f;wi-7x^7n[2, 3-hK y^f y y y-6->f aO^* 
r/MSKlS 

i 9 o t mm<D^m^ x ■? * p * ^m^^m 
m*nita nx* 7i% 0 

R£ 144-147 °C 0 

l HNMR (DMSO-de ) 6 1.24 (6H, s), 1.29 (3H, t, J = 
7.1 Hz), 1.45 (6H, s),2.25 (2H, s), 3.16 (2H, s), 
4.28 (2H, q, J = 7. 1 Hz), 7.33 (1H, s), 7.65-7.80 
(5H, m) 0 
&f$m 2 0 0 

3,4,8,9-r byt Kd-3,3,8,8-7 h7^f/Wl-7x^ 
/V-6- [(l-7x ^/W-lH-r h 7 /V-5— f /W) t^rv/] 7 

n[2,3-h]>r y*y y > 

190t R«©*ife{C <£ 9 5-^ p p-i-^^^yw 

%o 

191-193 °C (^oq^ji-x/W) 0 
'HNMR (CDCla) 6 1.24 (6H, s), 1.27 (6H, s), '2.24 
(2H, s), 2.71 (2H, s),7. 09 (1H, s), 7.41 (5H, s), 
7.50-7.62 (3H, ra), 7.82-7.88 (2H, m) c 
[0 2 9 6] &fitm 201 
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6-(yj^u/ hdrv')-3,4,8,9-7 L t Kn-3, 3,8,8- 
T h 7 ^ f P [2, 3-h]-f V y V V 

£ffl^-C£II{k&4!j&$fc„ HX* 75% 0 
MM5 120-122 °C (^■frV-Sfct'f'Aat— 5*/u). 
l H NMR (CDCh) 6 1.26 (6H, s), 1.31 (6H, s), 2.21 
(2H, s), 2.69 (2H, s),5.80 (2H, d, J = 54.2 Hz), 
6.85 (1H, s), 7.40 (5H, s)„ 
0 2 

2-[[(3 > 4,8,9-7 1 h7t Kn-3, 3,8, 8-X h7^f/H- 10 
7x=^7d[2, 3-hH y^r / y y-6— ( M**^]* f- 

a] -iH—r y-f y K-/w-i,3(2H)-v J ^-y 

9 0<b[5]«ro*&icii9N-(7'n^y^)y^ 
/v~T 5 K«rfflv^ra«k-&«»«r#fc. HX$ 92%„ 

191-193 °C (i/ifyH-r/V), 
'HNMR (CDCh) 6 1.20 (6H, s), 1.24 (6H, s), 2.16 
(2H, s), 2.62 (2H, s),5. 73 (2H, s), 6.77 (1H, s), 
7.38 (5H, s), 7.75-7.79 (2H, m), 7. 89-7. 94 (2H, 
m) 0 

2 0 3 20 
[(3,4,8,9-r b7 t KD-3,3,8,8-f h7^^H-7x 

^7n[2,3-h]^ y^f-y y y-G-jMttisW&t y 

£j&0ijl 9 0 i: D 7'p*«^ f /^ffl 

^-caawfc&fcfcfcfc. nx^ 72% 0 

82-84 "C (^f-y-v^^vloi— 7VV) 0 
'HNMR (CDCh) 6 1.24 (6H, s), 1.29 (6H, s), 2.17 
(2H, s), 2.65 (2H, s),3. 81 (3H, s), 4.78 (2H, s), 
6.57 (1H, s), 7.38 (5H, s)„ 

£f&ffl 2 0 4 30 
2-[(3,4,8,9-7 1 h7t Kd-3,3,8,8-x h7^f/W-7 

*~/v7v[2, s-tiijy*; y ^)^-^^]r± b 

7 5 K 

t (3, 4, 8, 9-f t-7t K o -3, 3, 8, 8-7 1 h7^ m 
^7n[2,3-h]-f y^r / y ^-6— f/lO*#^]fflflfc y 
fyWjr^fvW (501 rag, 1.27 ramol) jo £.tf~>T >it7~ 
Y y (6.2 rag, 0. 127 ramol) <DU&WZ 5 M 7> 
*-7/t 2 /->\<mWt (7 mL) SrJPi, SH?*, 45 °C 

t? 5 utM«#bfc 0 y^y-^ifffiL, attic 

tmamti- h y ^a*^-c*^, wot* j* 

/Wai-TA-T*i!fe#U ^Mit^ (409 mg, I|X$ 85%) 
Mfej^L 117-119 °C„ 

' H NMR (CDCh) 6 1.25 (6H, s), 1.30 (6H, s), 2.20 
(2H, s), 2.68 (2H, s),4. 62 (2H, s), 5.63 (IH, br 
s), 6.63 (1H, s), 6.80 (1H, br s), 7.39 (5H, s)„ 
[0 2 9 7] 205 

[ (3, 4, 8, 9-rh7t K a -3, 3, 8, 8-r b7* x. 50 
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~a 7 d [2, 3-h] w y * y y y-6-^r a) * * •>] $ mmm 

[(3,4,8,9-T 1 h7t Kn-3,3,8,8-f h7^f/H-7i 

->\>7 a [2, 3-h] -ry *j y y-6-4*)**i/]mm y 

^/H^T/P (1.23 g, 3. 13 ramol) <»*$J—)V (6 m 
L) M-miC 2 M h y (3. 13 mL, 6.2 

6 mraol) SrAP^L. 4 fl$|SHK#Lfc. y y / ->V 
£«/±®±L, »ffitc*Srat?» 2 M Jfilfc-effq, 4 M 
ttflS*#/ft»*^-/l'»« (1. 17 mL, 4. 68 ramol) £flP 

Scj±ssiLfc 0 ^?s^y y s-Mcmmu ^mm 

jgLfc&, mmit^ (1.17 g, JjX* 90%) £#fc 0 

'HNMR (CDCh) 6 1.29 (6H, s), 1.54 (6H, s), 2.18 
(2H, s), 2.93 (2H, s),4.66 (2H, s), 6.66 (1H, s), 
7.48-7.70 (5H, m)„ 
GtiLM 2 0 6 

N-y 7VW2-[(3, 4, 8, 9-x h7t Kn-3, 3, 8, 8-x h 7 y 
TVl-l-y^-Ay n [2, 3-hM y^f/!J >--6— C /U) ^ 

•>]rir hrs mmm. 

[(3, 4,8,9-7- h7t Kn-3,3,8,8-7 1 h7^fM-7s 

^7o[2,3-h]'f y^y y y-6-^yu)^-Jriy]^ii^ 

it (435 rag, 1.05 mraol) (7) N, N- v?y f;l/*/WA7 5 K 

(4 mL) feme N,U'-jjjU#^/l>*M 5 yV-A- (187 
mg, 1.15 mraol) £JP;i, Ifit 2 B^ffiflittLfc. >f 
AT § VifelfiS (78 mg, 1. 15 ramol) h ]) ^fvU 

(0.32 mL, 2.31 mraol) £JPx., 5 8#H3 

f2|Hltt(±JL7c 0 ^^-fr/c Wail ^ifPSitt h y 7 A 

M/±»^L/-c 0 mm%is}) 7>y>*7^y n-7 ny-^y 

fisUTSS{t:-&tl(330 mg, 73%) ^#/c„ 

'HNMR (DMS0-d 6 ) 6 1.24 (6H, s), 1.44 (6H, s), 2.1 

7 (2H, s), 2.66 (3H, d, J = 4.8 Hz), 3.13 (2H, s), 
4.72 (2H, s), 6.99 (1H, s), 7.63-7.80 (5H,m), 8.1 

7 (1H, q, J = 4.8 Hz) 0 
2 0 7 

N, N'-v'y f-A-2-[ (3, 4, 8, 9-x h 7 1 Kn-3, 3, 8, 8-x h 

7yf/H-7i=;P7P[2, 3-h]-r y^f-y y 

[(3,4,8,9-x h7t Kn-3,3,8,8-7 1 F9^fM-7i 

^7u[2,3-h]^ y^y y ^-e-f/uj^^^SfflUtM 

ij| (604 mg, 1.45 mmol) ©fh7t Ko77>(6 mL) 
h y if^7 5 y (0. 22 mL, 1. 60 mmol) £#P 

s?ar- 3 N.N'-TJAxK^A^yy 5: yy-/w 

(259 rag, 1.60 mmol) ZMx., 2m^MWLfc 0 
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^fS (0.80 mL, 1.60 mmol) £JP;t, ^?UT* 1 Npfflft 

- i?3L3-/],3L-?-/l,ti> bMlk S*T*Mb<8* (422 
mgs i|x^ 72%) Srftfco 
120-140 °C 0 

'HNMR (CDCh ) 6 1.26 (6H, s), 1.29 (6H, s), 2.17 

(2H, s), 2.69 (2H, s),2.99 (3H, s), 3.10 (3H, s), 10 

4.83 (2H, s), 6.67 (1H, s), 7.39 (5H, s) 0 

[0 2 9 8] &J&m 208 
2-[(3,4,8,9-7 L YyM V P-3, 3, 8, 8-x h 7 * 9vWl-7 

3,4,8,9-T h7t Kd-3,3,8,8-7 h7^f/M-7x^ 
/W6-7n[2,3-h]^ V^y y >W (1.20 g, 3.73 mmo 
1) <D N,N-^f;u*;l/A7 5 K (6 mL) »«|C7k*ft 
^ h y £J» (66% ffl^ftft) (142 mg, 3.92 mmol) £SP 
X., mUX' 15 #R|flH$U N-(2-/o^x^)7^^ 20 
>T 5 K (949 mg, 3.73 mmol) £*P;t N S^T* 1 BSMHk 
ttvvf 60 TCP 3 B#^«#Lfc 0 N-(^u*if;P) 
K (949 mg, 3. 73 mmol) fcilflKR* y 9 
A (542 mg, 3.92 mmol) £Sffl.T*iiin U 50 °CX 3 

9^^- 50: 1 (OWSftk^At) 

(C^U 2-[2-[(3,4,8,9-rh7t Kn-3, 3, 8, 8-x h 30 
yj ^U-l-7^nyW7n[2,-3-h]>r V^r / y ^-6— f/l0 
^ 2/]^f-/U]-lH->f y-f > K-/W1, 3(2H)-v^> (7 
07 mg, JR* 38%) «:»fc 0 

H NMR (CDC Is ) 6 1.21 (6H, s), 1.22 (6H, s), 2.13 
(2H, s), 2.62 (2H, s),4. 12 (2H, t, J = 6. 4 Hz), 4. 
39 (2H, t, J = 6.4 Hz), 6.70 (1H, s)', 7.35-7.37 (5 
H, m), 7.70-7.75 (2H, m), 7.84-7.88 (2H, ra) 0 
2-[2-[(3,4,8,9-7 L hy t Kp-3,3, 8,8-f h7^f^-l 

-7xx;v7D[2,3-h]>f y^y y ^-6-^)**$/] a: 

^VkHlW y-fy K-A-l,3(2H)-v^>- (708 mg, 1. 40 
42 mmol) £ :n (7 mL) tC^U fc Ky v>> 
— TKWfe (0.072 mL, 1.50 mmol) SriPx.. 80 tJT? 1.5 
«f#L/c 0 Wfe£3®U 6ffiSr«flE»jfBL 

fc 0 aaEt**it^hyi>^**««:ftr, 
amsufco si^yy*^7A^^F^77^ 

(^^rfy/Six^ 3:1 ^aftBt^i^^) (c«U 
m (56 mg, 11%) frfcfc. 50 
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77-79 °C 0 

'HNMR (CDCL ) 6 1.24 (6H, s), 1.30 (6H, s), 2.18 
(2H, s), 2.67 (2H, s),3. 11 (2H, t, J = 5.3 Hz), 4. 
08-4.18 (2H, m), 6.63 (1H, s), 7.38 (5H, s). 
£f&m 2 0 9 

2-[(3,4,8,9-r h7t Kn-3,3,8,8-f h7^f/K-7 

x^7u[2,3-h]^ y*;y /i*)***/]*.* s 

3,4,8,9-t 1 hyt Kp-3,3,8,8-7- F7^f/H-7xr. 

n [2, 3-h] y 3r J V J — /V (459 mg, 1. 43 mmo 
1) CO N,N-y^f/^;UA7 5 K (4.5 mL) igffi^ 2- 
^n^e^^y-yl. (0.11 mL, 1.57 mmol) jocfctfj^g?* 
y ^ix (217 mg, 1.57 mmol) £JPx_, 60 °CX 36 R^M 

(20) T-sfejf, a»^hy«>A±-eftj| % 5 
is, SflE»ttLfc„ «a^isttyy*^*7A^P 

•7h^77>f- h*tWS|xf/l/3:l <0&i:i) 

(366 mg. 1R* 70%) fr#fc 0 
gt£. 90-92 °C 0 

H NMR (CDCI3 ) 6 1.25 (6H, s), 1.30 (6H, s), 2.19 

(2H, s), 2.67 (2H, s), 3. 92-3. 98 (2H, m), 4.21 (2H, 

t, J = 4.4 Hz), 6.65 (1H, s), 7.39 (5H, s) 0 

[0 2 9 9] &f&m2 1 0 
6- (2-7/1^ nm h * is) -3, 4, 8, %-*r hyt Kn-3, 3, 8, 

8-x hy/ f;u-i-7x^7p[2,3-h]>r y^ / y v 

£j5ft0j2 O 9 tmffi<DjjmK£V 1-7p^-2-7/^p 
^^^*rfflV^T*«^k-S*Sr»*:. «l* 56% 0 

77-79 °C (^^y^--x^-^^-y->) 0 
1 H NMR (CDCh) 6 1.25 (6H, s), 1.30 (6H, s), 2.18 
(2H, s), 2.67 (2H, s),4. 29-4. 47 (2H, m), 4.64-4.92 
' (2H, m), 6.65 (1H, s) , 7.39 (5H, s) D 

211 

i?f?;i'%;w<* s f-7tWl 0-(3, 4, 8, 9-y- hyt Kp-3, 
3, 8, 8-x h y y f;^l-7 ^ ~)V7 d [2, 3-h] ^y^y|j 

^j*«2 0 9 tra«0>#ifcfc:J;9 ^y^/^^/w^ 

'HNMR (CDCh) 6 1.25 (6H, s), 1.27 (6H, s), 2.19 
(2H, s), 2.69 (2H, s),3. 34 (3H, s), 3.45 (3H, s), 
6.76 (1H, s), 7.35-7.47 (5H, m) 0 
2 12 

*J*3-/l'*;W<*ttftl 0-(3,4,8,9-7 1 YyM Kn-3, 

3,8,8-x h^y f;wi-7x^7D[2, 3-h]^ y^-y y 

i/*3-JVbjW<*:ttf& 0-(3,4,8 f 9-fh7t Kn-3, 
3,8, 8-r h7^f/K-7x^7Pt2, 3-h] y^r/y 
i;V)3L**r;V (902 mg, 2.21 mmol) SrRRa:^ 
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/wc»#u 4 m mtAwmk^^m (0.55 mo 

^^^^-x^TSfe^LT^JH^^) (946 rag, HX 
* 96%) «r#fc. 
170-180 °C 0 

l HNMR (DMSO-de) 6 1.22 (6H, s), 1.46 (6H, s), 2.2 
2 (2H, s), 3.18 (2H, s), 3.30 (3H, s), 3.36 (3H, 
s), 7.17 (1H, s), 7.66-7.82 (5H, m) G 

&j&m 2 1 3 

i?* s f-/l'U/W<*ttWt S- (3, 4, 8, 9-y- hyt Kn-3, 10 
3,8,8-r h 7 ^ 1 ^;P7 p [2, 3-h] ^ y y ]} 

i/^^jvio^^^m 0-(3,4,8,9-x h'yh Kn-3, 
3,8,8-r Yy t^/ls-l-y ^=^;vyu[2, 3-hH y^ / ]) 
V-6-> r^)^^X/l^ (4.92 g, 12.0 raraol) ^190°CT 2 

h^yy*- (^*y->mm^fr 5:1 3:1) tc 

1 H NMR (CDCI3) 5 1.25 (6H, s), 1.29 (6H, s), 2.21 

(2H, s), 2.68 (2H, s),3. 05 (3H, br s), 3.10 (3H, b 20 

r s), 7. 11 (1H, s), 7.40 (5H, s) Q 

z-ti&mm^MctmLs 4 m mityKm/mm^^ 

^?)fe s B |^tT«^ (404 rag, 1R*8.2%) £ 

Iff/Co 

K£ 146-148 °C„ 

'HNMR (DMS0-d 6 ) 6 1.23 (6H, s), 1.45 (6H, s), 2.2 
5 (2H, s), 2.94 (3H, s), 3.06 (3H, s), 3.15 (2H, 
s), 7.40 (1H, s), 7.66-7.77 (5H, s)„ 

[0 3 0 0] &J&m 214 30 
3,4,8,9-r h7t Kn-3, 3, 8, 8-r h7^f^-6-(^f 

;vft)-i-7i-;v7n[2, 3-h]-r y^y y y&g^ 

v^y-^/P^/W^f-^ S-(3,4,8,9-r byt Kn-3, 
3,8,8-r h7^f^-l-7i^7a(2, 3-h] y^f7!J 
y-6--<^)^^.x/W (539 rag, 1.32 raraol) CO 10%*g£ 
ft*y (5 mL) iSiSSrl ^f^PfiS^Lfc 

R*Sa^«t*Srffir, 2 M H^^/UT' 

^S^rby -7A±T&it, 5iB. «J£SM8 
L> 3, 4, 8, 9-7 h 7 t Kn-3, 3, 8, 8-7 h 7 ^ f ^1-7 40 
x^U-6-7D[2,3-h]-fy^yyyft-^ (434 rag) 
£#fc„ K,N-i?^fA'*M7 5 K (5 mL) lC 

*#U 7K«ik7-hy^A (66%tift1ftft) (57 rag, 1.5 
8 raraol) ^JPx, Sa-C 20 £|HJ, tR/^T 3- * ^ 
(0.098 mL, 1.58 raraol) £flP;t. ^fit* 1 l$fS&#L 

tc 0 sjtsjs^«fc*s:ar, im**^^ 2 EMail, 

i*IitJ'!l*y/V*7i^D7h^77>f- (^=* 
ti'/Slif/l' 10: 1 ©ft 5:1) (CtftU mMit^m 50 
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#3 (287 mg. 56%) 

'h NMR (DMSO-de ) 6 1. 24 (6H, s), 1.45 (6H, s), 2.2 
0 (2H, s), 2.57 (3H, s), 3.17 (2H, s), 7.20 (1H, 
s), 7.64-7.80 (5H, m)„ 
-&J#0M 2 1 5 

6-y n n -3,4,8,9-r h7t Kn-3, 3,8,8-r h 7 * fvU 

-i-7i-^7d[2, 3-hK v*; y >MBM. 

3,4,8,9-r h7t Kn-3, 3,8,8-r l-7^/H-7a- 
/P-6-7 n[2,3-h]-T V J V /—JV (l. 00 g, 3.11 mmo 
1) <D N.N-v^y f;W*M7? K (1 mL) Mti^f^ 
tfrffcy V (0.44 mL, 4.67 raraol) SrflPx., 90 tf 15 
130^CT* 3 i*IB»»Ufc. BU&Ss&lst: 

2 m *^br h y ^g^rA^a 
Se^£i&Stt-yy 7jyvw#rAy n-v hy*? 

7^- (^.df-f-v/Sfifti^/u 100: 1 CDft30:l) iC#t 

#3 (380 mg, UX* 33%) 
R£ 165-167 °C„ 

'H NMR (CDCIO 5 1.36 (6H, s), 1.71 (6H, s), 2.31 
(2H, s), 3.01 (2H, s),7. 21 (1H, s), 7.55-7.75 (5H, 
m)„ 

[0 3 0 1] 216 

6-y n n-3, 4,.8,9-r YyM Kn-3, 3,8, 8-r h^y-rvW 
-l-[3-(4-t°y v^-/V-)7 3i=;P]7n[2,3-h]^ 7^7!J 

&&m2 1 5 tmmn^j m\c x<o 3,4,8,9-r hy t ko 

-3, 3, 8, 8-r h 7 y ^yU-l-[3-(4-t°y y=;V)7x=/U] 

-6-7 n [2, 3-h]-r y^y y 

/ho HX* 30% o 

fii,*f 145-155 °C (i^/-/|/-Hixf/U) 0 
'HNMR (DMS0-d 6 ) 6 1.27 (6H, s), 1.50 (6H, s), 2.4 
0 (2H, s), 3.17 (2H, s), 7.51 (1H, s), 7.85-7.87 
(2H, m) , 8. 37-8. 39 (2H, m) , 8. 47 (2H, d, J =6. 3 H 
z), 9. 13 (2H, d, J = 6. 3 Hz)„ 
GfSLm 2 1 7 

3, 4, 8, 9-r h7t Kn-N, 3, 3, 8, 8--<^y y f/U-1-7 m 

=./u-6-y a [2, 3-h] -f y y y y-r 5 ^HOUA 
3,4,8,9-r h7t Kn-6-y h ^f->-3, 3, 8, 8-r h7^f 
/U-l-7i=:;P7D[2,3-h]^ y^c-y y > (518 rag, 1.54 
raraol) &£XJM&{kTy*-VA. (165 mg, 3. 09mraol) 

<o&&Vskl 40% y ryv-r 5 y/y y y — (5 mL) 

SrAPx.. , 150 °CX° 15 B*IB«#Lfc. ^7- 

^Sr«J£S*L, 8«toJc«:ffi!f, ^x^T2HItt 
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Z-fy/mte^jU 3:1 (Dtl^-^rlhW^^^/ 
hyxf/U75y 25:25:1) (CtftL, ^JS^-a^iSSf 

'h NMR (CDCI3 ) 5 1.26 (6H, s), 1.30 (6H, s), 2.16 
(2H, s), 2.72 (2H, s),2.93 (3H, s), 6.31 (1H, s), 
7.40 (5H, s) 0 

^hzmm^MmML, 4 m mt^m/mm^^ 10 
mmztoz.. mi±^mLxmMit&Vd (376 mg, i&m 1 
6%) zmtc, 

'HNMR (CDCI3 ) 6 1.28 (6H, s), 1.67 (6H, s), 2.19 
(2H, s), 2.96'(2H, s),3.03 (3H, s), 6.35 (1H, s), 
7.50-7.70 (5H, m) 0 
2 1 8 

3,4,8,9-7" F7t H'n-N.N.S, 3,8,8-^^D-^^/P-l-7 

=./U-6-y a [2, 3-h] -fydf/!)>T5 vrffiSf & 
3, 4, 8, 9-x h 7 t Ko-N, 3,3,8,8-O^y tvU-1-7 x. 20 
^-6-7n[2,3-h]-fy^y !Jy75y (321 mg, 0.86 
5 mmol), 37% fcjUAT/UT't KyKffflS (0.14 mL, 1.90 
ramol) joi^^fg? (0. 16 mL, 4. 33 mmol) Wj^-g-^ 
60 °CT- 1.5 Btr B 1, 100 1 mmmWLtc. RJfcM 

2 m *mt-r h y ^^mmx^pfu, mwt^f- 
j»fc®mx&ft, msti- b v <yj±-kx$Lm, ^je 

(^*ifWSlFlfc*f7l' 100: 1 (75$ 10:1) {C#t 

f/^>blS B B B <^*tgIftti (114 mg, 1R$S 31%) 
Iftjft 105-115 1C 0 

'HNMR (DMSO-de) 6 1.22 (6H, s), 1.41 (6H, s), 2.0 
5 (2H, s), 3.05 (2H, s), 3.16 (6H, s), 6.64 (1H, 
s), 7.53-7.73 (5H, m), 11.69 (1H, br s)„ 
10 3 0 2] &f&m 2 1 9 

4, 8, 9-7 K5t Ko-3, 3, 8, 8-x tvP 

-i-7 1 =a~6-7 d [2, 3-h] -fy^yyyr; ^iiifetg 40 

2 17 t |SJ«©*jfe{C,t 9 70% ^A-T 5 VjJcSg? 

m&m^x$tmfc£Vs&wt e urn 21%, 

'HNMR (DMSO-de ) 6 1.24 (6H, s), 1.40 (6H, s), 1.7 
0 (3H, t, J = 7.4 Hz), 2. 09 (2H, s), 3.04 (2H, s), 
3.26-3.50 (2H, m), 6.59 (1H, s) , 7.08 (lH,br s), 
7.52-7.84 (5H, m), 11.37 (1H, br s)„ 
&f&m 2 2 0 

3,4,8,9-7- h7t Kn-3,3 1 8,8-f F7yfM-7i = 
/H-7P[2,3-h]^7Jry!Jy7^ 50 
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3, 4, 8, 9-7h7t Kn-6-y. b*is-3, 3, 8,8-fh7yf 
/H-7i^7D[2,3-h]'fy^y!Jy (3.77 g, 11.2 
mmol) ioi^fbT^^^A d.20 g, 22. 5mmol) 
©^-g-^JlC 5 M Tls*:~T I * 9 J —fcWfo (40 mL) 
£JP;t, 150 °CT* 24 l»IKUM*Ufc. ^^y- 

ttin*ft^ h y ? sum- h y 7^±-t? 

7A7 h^77>f- h^rtWiiif^ 50:1 

o^5:i) ict&U 7vUj&»&Jgfifl;£ii:T 

mmik&vo (1. 58 g , ir* 44%) £*#fc 0 

M£ 158-162 *C. 

'HNMR (CDCI3 ) 6 1.26 (12H, s), 2.15 (2H, s), 2.63 
(2H, s), 6.40 (1H, s), 7.36-7.44 (5H, m). 

Gtitm 2 2 1 

N- (3, 4, 8, 9-7 h7t Kn -3, 3, 8, 8-7 h5>f;W-l-7 

i^7n[2,3-h]>f 7 3-/ y y-6-^/v)*^A7i K 

=¥K (3 mL) toxum^mm d mD (Dmmzmux 

1.5 B#ra«#U 3,4,8,9-fF7t Kn-3,3,8,8-f h 
7^f/l-l-7i^H-7n[2,3-h]^ ]) >T S. 

> (500 mg, 1.56 mmol) £*P;i, MUX 2 H#^*^ L 

fc. RfcM&mz 3.5 m Tkit^-t h y -yATk^ica 
jjfi<b-7- h y h y 7A±-ea 

8E»HLt«* (470 mg, ft* 87 

%) £#fc 0 

'HNMR (CDCb ) 6 1.26 (6H, s), 1.29 (6H, s), 2.22 
(2H, s), 2.69 (0. 6H, s), 2.73 (1. 4H, s), 7.40 (6H, 
s), 8.03 (1H, s), 8.45 (1H, d, J = 1.4 Hz) 0 
&f&M 2 2 2 

N-(3, 4, 8, 9-fh7t Ko-3, 3, 8, 8-7^7^ fvP-1-7 
.1=^7 n [2, 3-h] ydr/ y >-6-^ /W) Tir F75 K 
3, 4, 8, 9-x h 7 t Kd-3, 3, 8, 8-y by* =f)\<-\-y x. =- 
/W-6-7 n [2, 3-h] -Y V * J y >7 5 > (542 mg, 1. 69 m 
mol) <D t°Vi?y (3 mL) 8tttC«Mcg|H (2 mL) ^AP 

*a-c 12 wmawiiLfc. sftia^*Kft»**7- 

h y 7A7Kl§^^a#\ i»3:^-/p-C3lElttWLfc. & 

tttz^mmzmamtr- b y ^A**«-eas#, ^ 

Sttv-y7jy/U7J7Ai7D-r h^77^- 
ftHai^/P 5:1) (C{£U ^^rf-y-v?^^/^— r/w 
*»fe*S*ft**T*«b-&* (445 mg, HX* 74%) ^# 
fc 0 

it,^, 175-180 °C 0 

'H NMR (CDCIs ) 6 1.24 (6H, s), 1.28 (6H, s), 2.20 
(2H, s), 2.22 (3H, s),2. 71 (2H, s), 7.32 (1H, s), 
7.83 (5H, s), 8.04 (1H, br s)„ 
[0 3 0 3] 223 
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N-(3,4,8,9-x f7t Kn-3,3,8,8-7 1 Yyt^JV-l-y 

yj? K 

3,4,8,9-T h7t Ku-3,3,8,8-^ hy / f;b-l-7x^ 
u [2, 3-hM U >T ^ V (400 mg, 1.25 m 

mol) fccfct^h yxfyl,7; > (0. 38 mL, 2.74 mmol) 
^)rF7tKD77> (5 mL) jSffiKzkftTy 9 >*JV 
*^/^p!J K (0.22 mL, 2.74 mmol) £*Qx_, ^fiT* 

2 i$ra«#Lfc 0 Rfca^fctakttt^ l M ykmt 
i-hV StSE^f/^t* 2 0ft (H Lfc 0 10 

/IMfcufvi, 5U 1:1) (Cftl, ^^/i^-tvi, 

a*bfe*ft**T*«ft-&*(27 mg, Jfcap 5.4%) 
fc. 

jR£ 175-177 °C 0 

'HNMR (CDCh) 6 1.25 (6H, s), 1.28 (6H, s), 2.21 
(2H, s), 2.70 (2H, s),3.06 (3H, s), 7.17 (1H, s), 
7.39 (5H, s). 20 
&f$im 2 2 4 

N-(3,4,8,9-x hyt Kn-3,3,8,8-7 1 Yyf^jV-l-y 

x^7n[2, 3-h]^y*y y y-6-^;v)yp^°y7 5 

K 

0^iMa03,4,8,9-fh7t Kn- 
3, 3,8, 8-x 31^^-6-7 ci [2, 3-h] V 

^y y yjoiltf/n fc^-A-^ p y K*^*JH{k 

£*«r*fco 57% D 

IR/S 129-131 °C (>?j:^/Uji— r/w-^ *f-^) 0 
X HNMR (CDCls) 6 1.24 (6H, s), 1.26 (3H, t, J = 7. 30 
5 Hz), 1.28 (6H, s), 2.20 (2H, s), 2.44 (2H, q, J 
= 7. 5 Hz), 2.70 (2H, s), 7.31 (1H, s), 7. 38(5H, 
s), 8.07 (1H, br s) 0 
2 2 5 

(3,4,8,9-x h7t Kn-3,3,8,8-7 1 h7^f/H-7x 
^7n[2 f 3-h]>f y* / !l y-6->f K» ^ 

Otli^a^.iS,^ hyt Kn- 
3, 3, 8, 8-x h^y f/H-7s-/K-7P[2, 3-hM V 

y 5 yfc J;t>^ p d «xf ^^a^ 40 

fe* 3. 2% 0 
92-94 *C (i/^/U^—y-/l<-^*^» 0 
'HNMR (CDCla ) 6 1.24 (6H, s), 1.27 (6H, s), 1.33 
(3H, t, J = 7. 1 Hz), 2.19 (2H, s), 2.70 (2H, s), 
4.25 (2H, q, J = 7.1 Hz), 6.81 (1H, s), 7.38(5H, 
s), 7.70 (1H, br s) 0 

[0 3 0 4] &f&m 226 
N-(3,4,8,9-x hyh Kp-3, 3, 8, 8-7 1 l>7^f/H-7 

*^7b [2, 3-h] y y * y y v-6— r ao ^y^y 
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^i«W2 0 9 t|Sil«©*j£liJ:9 3 f 4 f 8,9-y h7t Kp 
-3, 3,8, 8-7 1 h7^f/Wl-7x^;U-6-7D[2, 3-hH V 

Sr#fc 0 35% 0 

|R£ 79-81 °C (i/^/U3L-TSU-^*V» 0 
'HNMR (CDCI3 ) 61.23 (6H, s), 1.26 (6H, s), 1.31 
(3H, t, J = 7.1 Hz), 2.15 (2H, s), 2.64 (2H, s), 
3.98 (2H, d, J = 5.8 Hz), 4.27 (2H, q, J = 7. 1 H 
z), 4.52 (1H, t, J = 5. 8 Hz), 6.20 (1H, s), 7.37 
(5H, s). 
£j*0»J 2 2 7 

N- (3, 4, 8, 9-rh7t Kp -3, 3, 8, 8-7 1 h y y y 
i^7n[2,H]>f y^/y >-6->T/W)R* 
3, 4, 8,9-7" h7t Kn-3,3,8,8-7 1 h7yf/Wl-7xn 
/H-7p[2,3-h]^y^7yy7;y (346 mg, 1.08 m 
mol) fciOVTyit h y £A (HO mg, 2. 16mmol) 
©h/Wcy (5 mL) H»«tC*?&T h y ^AofnSfflfc 
(0.34 mL, 4.43 mmol) £JPx., ^fflT* 3 NpnftffL 

fc. Rflj»^*ic i m *nft-f h y * A*JffiftSra 
h y 9 mwtt h y * a±-c« 

1:2) icttu WfeixfcttfiSr^^^-y^-eftj^ 

LT*Hft-&* (178 mg. 4590 £#fc o 

151-153 °C 0 

'HNMR (CDCla) 6 1.24 (6H, s), 1.26 (6H, s), 2.19 
(2H, s), 2.70 (2H, s),4. 85 (2H, br s), 6.72 (1H, 
s), 7.37 (5H, s), 7.72 (1H, s) G 
&f$m 2 2 8 

N-y fvW-N' - (3, 4, 8, 9-7 1 h7t K n -3, 3, 8, 8-7 1 h y y 
f;K-7x^;U7p[2,3-h]^ V^y y >-6— f 
3,4,8,9-t 1 h7t Kn-3,3,8,8-7 1 h7yf/^l-7xr. 
;K-7P[2,3-h]^yar/yyT5y (485 mg, 1.51m 
mol) iS&XfhV^/l'T 5> (0.23mL, 1. 67 mmol) 
CO W-y^/*l/A7; K (6 mL) j&KfCTkftT^ 
dd^|7x^ (0.22 mL, 1.67 mmol) SrJPx., ^fi. 
T? 4 f^JW* Lfc 0 h y ^/WT $ V (0. 12 mL, 0. 84 
mmol) fccfcU^ PU*l7x^V (0.11 mL, 0. 84 mmo 

i) SriiJqu $e>ic 4 B#ms»-c«#Lfc 0 

fe(cy (305 mg, 4.53 mmol) tS&Tf 

hl)3L^T^> (0.63 mL, 4.53 mmol) £iPx. x 
T? l5i*|IB8l«5Lfcll, **Srft!T, M^i^-?2Ih] 
»WLfco ^to-&fcW»SS:7k(2lHl) *5j:Vfift*ft 

«ff*»Lfc 0 mm^&^>])^^f/^y^9 

w b?yy (^y-ymWi^^ 3:1 o» 1: 
1) (c^L, ^^^-yyPd»5>«S*^**T*Wt 
^* (305 mg, ilX* 54%) Sr#fc. 
Rk^ 209-211 °C 0 
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: HNMR (CDCh ) 8 1.24 (6H, s), 1.25 (6H, s), 2.18 
(2H, s), 2.69 (2H, s),2.86 (3H, d, J = 5. 0 Hz), 4. 
86 (1H, br q, J = 5. 0 Hz), 6.47 (1H, s), 7.37 (5H, 

s), 7.75 (1H, s) 0 

[0 3 0 5] &f&W 229 
2-[(3,4,8,9-x h7t KP-6-y h^y-3,3 f 8,8-f by 

y Tfr-x-y x ~f\<7 p [2, 3-h] ^y^/y y-5-4 /w) y 

fvU]-llM Vjy K-/Wl,3(2H)-i/^-V 
3,4,8,9-x h7t Kn-6-^ ^+^-3,3,8,8-7 h7^f 
;U-l-7x^7P[2 ( 3 : h]^y^y !Jy (796 mg, 2.37 10 
mmol) trjftfiftlfc (3 mL) tC^U N-(fc Kn*^f 
/U):7^/W(5 K (462 mg, 2.61 mmol) £flD;t, ifit* 

ii, »E»»Lfco «MSStt^y*^7^^P 
■7^77^- (^^-y/mm^^ 8:1 0^5:1) 

Mik&%Q (506 mg, ft* 43%) £#/c 0 

IRjft 193-195 °C 0 20 
l HNMR (CDCh) 8 1.25 (6H, s), 1.28 (6H, s), 2.12 
(2H, s), 2.81 (2H, s),3.96 (3H, s), 4.92 (2H, s), 

7.37 (5H, s), 7.69-7.71 (2H, m), 7. 81-7. 85 (2H, 
m) 0 

2 3 0 

3,4,8,9-x byM Kn-6-^ h * i/-3, 3, 8, 8-x h7^f 

/p-i-7 u [2, 3-h] >f y^yyyy^yr? 

y 

2-[(3,4,8,9-fh7t Kp-6-> h * v-3, 3, 8, 8-x by 
^M-7x^7P[2,3-h]^f y^r/ y V-5-"f/U)y 30 
7vl/|-nW y-f VK-/W-l f 3(2H)-^> (6.94g, 14. 
0 mmol) CO 3: (40 mL) fc K?^^- 

TKfP^I (0.71 mL, 14.7 mmol) £#0x_, 3 V$mi)QBMWL 

Ltc 0 BLi&&&mc*M y^p w 
'>y*y;^7A^Dvh^77^- (gftfc=- s f'jw& 

ffiM^/Wby^;\'T*> 50:1) tC{£U — 40 
- i?3L?/V3L-? /^bf^&it £ *T*H^-fr* (3. 46 
g , i(X$ 68%) £#fc 0 
140-142 °C 0 

'hNMR (CDCh) 8 1.26 (6H, s), 1.28 (6H, s), 2.13 
(2H, s), 2.71 (2H, s),3.86 (2H, s), 3.97 (3H, s), 

7.38 (5H, s) 0 

2 3 1 

N-[ (3,4,8,9-x byt Kn-6-y h * >-3, 3, 8, 8-X by 
J fvi-l-y * -ivy a [2, 3-h] 4 V * / V y-5-J M y 
f^]^/l/A7 5 K 50 
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*J*0!I2 2 1 tmffi(Djjmz X 9 3,4,8,9-x hy fc Ko 
-6-y h^rv^-3, 3,8, 8-x h y / fvW-1-7 xn;H-7 n 

[2, 3-hm y *y yyy^yr; ^frh$tma&m*'& 

tc 0 ItX* 84% 0 

St,k 205-208 °C (^fvl^-x/W-^f-V), 
'HNMR (CDCh) 8 1.23 (6H, s), 1.28 (6H, s), 2.14 
(2H, s), 2.79 (2H, s),4. 00 (3H, s), 4.53 (2H, d, J 

= 5.4 Hz), 5.86 (1H, br s), 7.37 (5H, s),8. 17 (1 
H, s) 0 

[0 3 0 6] 232 
N-[(3,4,8,9-7h7t KP-6-y b *i/-3, 3, 8, 8-x h 7 

y f/wi-7x ^jvy p [2, 3-h] >r y * y y >-5— r /u) y 

^/&#J 30t I3fi|tf># jfefC «fc 9 3, 4, 8, 9-x h 9 t K p -6 
-y 3,8, 8-x h y y f^-i-7x^/W5-7 P 

[2, 3-hH y^r/yy^y/; >frhmMik&m%'& 

tz 0 urn 90% o 

St^ 164-166 °C (i/^;V3L—v'/V-^$ry-y) Q 
'HNMR (CDCh) 8 1.23 (6H, s), 1.28 (6H, s), 1.97 
(3H, s), 2.14 (2H, s),2. 78 (2H, s), 3.99 (3H, s), 
4.48 (2H, d, J = 5.6 Hz), 5.74 (1H, br s),7.38 (5 
H, s) 0 

2 3 3 

N-[(3,4,8,9-x h7t KP-6-y h*v-3,3,8,8-x by 

y 31 ^/wy p [2, 3-h] 4 y y y >-5— r /w) y 

£^Sc#'j2 2 7 fclHiaiO^ftlC i 9 3,4,8,9-x hx t Ko 
-6-y h^rv^-3, 3,8,8-7- h7^f/H-7x^l/-5-7D 

[2, 3-h]>f y^/yyy?y7> 

fco IX* 59% 0 

IHj£ 172-174 °C (i/^=f-;v^-^;v-^*^y) 0 
l HNMR (CDCh) 8 1.24 (6H, s), 1.27 (1. 8H, s), 1.2 
8 (4. 2H, s), 1.58 (2H, s), 2.13 (0. 6H, s), 2.14 (1. 
4H, s), 2.77 (2H, s), 3.98 (2. 1H, s), 4. 00(0.9H, 
s), 4.38 (1.4H, d, J = 5. 8 Hz), 4.45-4.58 (1.4H, 
m) , 4. 46 (0. 6H, d, J = 5. 8 Hz) , 4. 80-4. 95 (0. 6H, 
m), 7.33-7.38 (5H, m) Q 
&J&m 2 3 4 

5-^P^y fvP-3,4,8, 9-x byh Ko-6-y h^riy-3, 
3,8, 8-T F7^f;H-7x^U7P [2, 3-h] 4 7* J ]) 

y 

3,4,8,9-x byt KP-6-y>^rv^-3, 3,8,8-X by 
;H-7x-;l/7P[2,3-h]^y*/yy (7.12 g, 21.2 
mmol), ^7*/^7^7t K (94%) (1.02 g,31.8 mm 
ol) isXtf^ik-t b y (2.51 g, 24. 4 mmol) <Dffi 

m (6. 07 mL, 106mmol) MM^MWSk (3. 39 mL, 63. 
6 mmol) SrflPx., 90 °CT 15 l*WHtffLfc. K*S»-& 

TTK-etfB, K^^/WT2lHlttttlLfc 0 ^to^fc^rttl 
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7:1 ©«5:l) fc&U mMik-frty) (4.57 g x Jfc* 50%) 

'h NMR (CDCL) 6 1.28 (12H, s), 2.14 (2H, s), 2.71 

(2H, s), 4.03 (3H, s), 4.65 (2H, s), 7.38 (5H, 
s). 

[0 3 0 7] 235 

3,4,8,9-7h7t Kn-6-y h3r-y-5-(y V * i/ * ^ JV) 10 
-3, 3, 8, 8-T h 7 y fvP-1-7 i^7d[2, 3-h] ^ y 

y y 

5-7'n ; e^/H,4,8,9-7h7t Kn-6-y h3f->-3, 
3, 8, 8-T h 7 y T/W-l-7 1 ^/l/7 n [2, 3-h] ^ y * J V 
y (1.84 g, 4.30 mmol) <£>y *y-7U (10 ml)MW.^ 
28% T h y ?Ay h^r-> S—MBfo (0.91 mL, 

4.73 mmol) &#Px., 1 ftR). 60 °CT' 1 R$|RHf 

#Lfc 0 28% T^y ?i*y h^r->K/y ^y-^ffi 

(1.82 mL, 9.46 mmol) SrigJP U 60 °CT 1 ftfflfflfc 
Ltz 0 ^A£**fcftEft|gU aaEK**rJP*.-C, ft 20 
H fcn*-A'-e2iJttfflLfc. £frtffc^$Uf £*jo«kL*g& 
fnlfiflSx h y ^ATK^ffT*^, tflM-f h y -7A±Tft 
J», 5ifi, fctEEJfcRSLfc. ^SrJiStt->y UffrUy 
A^D7^77 -f~ KtWSiif* 7:1) (C 

KWKU 4 M ifi^zkiil/ftS^T/M&ffi (0.77 mL) £ 
flu*., ftbixfcte*«rftll3:^-C*#LT«jH{b^* 
(1. 16 g% ifc* 65%) fcWfc. 
143-145 °C„ 

L H NMR (DMSO-de) 5 1.26 (6H, s), 1.44 (6H, s), 2.1 30 
6 (2H, s), 3.15 (2H, s), 3.29 (3H, s), 3.99 (3H, 
s), 4.50 (2H, s), 7.63-7.66 (5H, m)„ 
&f&m 2 3 6 

5- (31 h^f->^T/W)-3,4,8,9-T hy t Kn-6-y h^y 
-3, 3, 8, 8-T h 7 y T/Wl-7 a =yU7 a [2, 3-h] y y # 

y y y&if & 

5-7"n*^f;H4,8,9-fF7t Ko-6-y h3-y-3, 
3, 8, 8-T F7^f/H-7i-;U7n[2,3-h]^ V 
s (374 mg, 0.873 mmol) <D^t> J— ;V (3 mD^JSlC 
ft&$T h y ?A (143 mg, 1.75 mmol) joJ;LP 2 M 40 
jkT h y 7^*gt (2 mL) SrJn^.. 60 °CT' 2 0#Pfl. 
i£^T80 TCT? 2 «#BHt»Lfc. 
#\ ftK^T/UT*2lHlttmLfc 0 £frit/c*r$SJI&&fP 

ffi^T h y -7A7K^Tgfe#, ffiiw- h y *a±t-& 
i»» MEg^Lfc 0 aM->y*y/i-*7A^D 
vl-^77^- (A^fy/^i^ 5:1) i;«u 

u 4 m *^*/i»3if-A««tjp*., uj±mm 

U i?ifyn- r^7$>i?jg,afc$itTSII{t£% (19 
lmg, UK* 51%) £#fc 0 50 
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iik 137-139 °C 0 

'H NMR (DMSO-de) 6 1.14 (3H, t, J = 7. 2 Hz), 1.26 
(6H, s), 1.44 (6H, s),2. 16 (2H, s), 3.16 (2H, s), 
3. 49 (2H, q, J = 7. 2 Hz) , 3. 99 (3H, s) , 4. 54 (2H, 
s), 7.63-7.78 (5H, m). 
&f&m 2 3 7 

3, 4, 8,9-T h7t Ko-6-y hdr-y-3,3,8, 8-T h7^f 

yu-i-yrn^yu-5-y a [2, 3-hH v^/u yy ?y — /U 

5-/Dt^f/W3,4,8,9-7h7t Kn-6-y h^y-3, 
3, 8, 8-T h 7 y TA--1-7 m -/W7 n [2, 3-h] ^y^/D 
y (289 mg, 0.675 mmol) is &Tf8t&$ '> ■> A (506 m 
g, 5.06 mmol) ©1, 4-v^-^D-y (3 mL) joiLP* (3 

mL) eo'Cx* 2 ^ras^Lfco srt;»**t* 

ft^T^T'2@tttt!L/c„ £;b-£fc#SS)f £ 

lafpmftT h y wt h y ?j»±t? 

ft*. SfiE»*8Lfco y^y^* 

7A?C7F777^- (^*fy/ft»if^ 3:1) 

lc#t t , ~.#-y- ^A'i* feH*fl2 $*T 
mM\^m (159 mg. 65%) 
fit,£ 160-163 "C 0 

'HNMR (CDCL) 6 1.25 (6H, s), 1.28 (6H, s), 1.97 
(1H, t, J = 6. 0 Hz), 2.14 (2H, s), 2.75 (2H, s), 
4.00 (3H, s), 4.74 (2H, d, J = 6. 0 Hz), 7. 38 (5H, 
s). 

[0 3 0 8] 238 

5-(7/P^-Dy^/V)-3,4,8, 9-T h7 t Kn-6-y \-$r'y 
-3, 3, 8, 8-t h7y fM-7i=;/V7n[2 J 3-h]y V$r 

y y y^^m 

5-7*n^ey ^-/P-3,4, 8,9-T h 7 t Ko-6-y h^y-3, 
3, 8, 8-t h 7^^-1-7 31—^713 [2, 3-h] y^yU 
y (289 mg, 0.675 mmol) CDTir h y (5 mL) ^ 
fe(C7-yjb77 y (7 7°U- K7-Cp p p) (118 mg, 2.0 

2 mmol) jo J; 18-7 7 (534 mg, 2.02 mmol) 

SrJPx., 80 "CT- 7 NflBftffUfc. Tir h y /P^M 
J£S*U J8aElc*Srffi^, ft^T/i^-C-2[UttttlL 

ii£4iStt-yy i^*7A^7 h^77>f- 

f-y/ft^T/w io: i 5 :i) icttL, mmit^ 

©jlHEft*Sr#fc. rntl»ifM:«»L, 4 M Jg 
fbTK^/ft^T/^MSriPx., -y^^/uji— r/P*^ 
^b b b^$*T*S^^-» (230 mg x HX* 84%) Sr#fc. 
Rfc£ 146-158 °C 0 

'H NMR (DMSO-de ) 6 1.26 (6H, s), 1.45 (6H, s), 2.1 
5-2.23 (2H, m), 3.22 (2H, s), 4.04 (3H, s), 5.57 
(2H, d, J = 48.0 Hz), 7.63-7.80 (5H, m) 0 
2 3 9 

3,4,8,9-Th7t Ko-6-y h^y-3, 3,5,8, 8-^<y^y 

fW-7i=^7o[2, 3-h]y y + 

5-7* o ^ y ^/W-3, 4, 8, 9-T h 7 t K n-6-> h * 
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3,8,8-r h7^f>-l-7i-;l'7n[2, 3-hH V^/ V 
y (290 rag, 0.677 mmol) <D?aus<y^y (3 raL) M 
^t-Tklifft h y -ff-^i-f (0.91 raL, 4.73 mmol) Jo J; 
0 ! 2,2'-7/t"^Wy/fD^f-!)/l') (11 mg, 0.067 
7 mmol) £JPx., 80 tT 2 l*|RUl»Lfc. ^o^V 

■7F^77^- ("^tfy/lMfctfvW 10: 1) (CftU 

a^fe^bS^TSHit-a-lRj (63 mg, Um 24%) fr# 10 
Ii& 138-140 °C 0 

'HiVMR (DMSO-de) 6 1.24 (6H, s), 1.45 (6H, s), 2.1 
2 (2H, s), 2.17 (3H, s), 3.08 (2H, s), 3.99 (3H, 
s), 7.58-7.76 (5H, m)„ 
-a-J&fiJ 2 4 0 

3, 4, 8, 9-fh7t Kn-6-^ h ^->-3, 3, 8,8-f f>7^f 
y!/-l-7i=/l/-5-7n[2,3-h]-fy^-y V >T± b~h 

5-7'n ; t^f/W3,4,8,9-f F7t b*~>-3, 20 

3, 8,8-7" F7^f/Wl-7i^7P[2, 3-hH y^r/ y 
V (947 mg, 2.20 mmol) <D N.N-^^fM/^r? K 
(9.5 mL) ffi&\Ci/Tyib% !) <}J>. (143 mg, 2.20 mmo 
1) 7k (2.25 mDfemZMz., ^fit? 3 BfPfljf # Lfd,, 

^-arfc^HS^TKJoi^^b^ h v <>J**®mx*% 

s»->yAy/^7A^pv hfy?*- 

{^Vls/mk^f-* 5:1 ©^3:1) tC&U 
^-i/^/l-zL-TSl-frbfaMiikZltXmMik&Vd (46 30 
5 mg, 56%) Sr#7c 0 
95-96 to 

'HiNMR (CDCh) 5 1.28 (6H, s), 1.28 (6H, s), 2.15 
(2H, s), 2.68 (2H, s),3.74 (2H, s), 4.03 (3H, s), 
7.38 (5H, s) 0 

[0 3 0 9] &J&m 2 4 1 
3,4,8,9-7" h7t Kd-6-^ h 3^>-3, 3, 8, 8-x 
^-l-7i^-5-7n[2,3-hi-f y^r/ y >-ff@£ :£TVW 

3, 4, 8, 9-rh7t Kn-6-> h ^->-3, 3, 8, 8-7" h y * f- 40 
;H-7 1 =;l/-5-7 □ [2, 3-h] V ^ 7 ]) >T± b~b 
y >V (4.01 g, 10.7 mmol) <D^? J—fr (36 
{C^T^fiSS? (2.34 mL, 43.8 mmol) ^iPx., 60 B# 

asrj&fp^b-^ h y ^ATk^x-gt?^, «eih- h y *a 

0:1 ©ft 5:1) {CffcU *H{b-&tlOjgBi^S*#fc 0 
'HNMR (CDCh) 61.23 (6H, s), 1.28 (6H, s), 1.28 50 
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(3H, t, J = 7.1 Hz), 2.14 (2H, s), 2.59 (2H, s), 
3.73 (2H, s), 3.92 (3H, s), 4. 18 (2H, q, J =7. 1 H 
z), 7.38 (5H, s)„ 

SttSrJD*., «ffi»»U &JB<ttHfe (2.58 g, JR* 5 
3%) £#fc 0 

! H NMR (DMSO-de) 8 1.21 (3H, t, J = 7. 0 Hz), 1.26 
(6H, s), 1.42 (6H, s),2. 17 (2H, s), 3.08 (2H, s), 
3.78 (2H, s), 3.96 (3H, s), 4.91 (2H, q, J= 7. 0 H 
z), 7.63-7.80 (5H, m) 0 
2 4 2 

3, 4, 8, 9-x VyM Kn-6-y h * 3, 8, 8-7" h 9 ^ 
;Wl-7x^;l/-5-7n[2, 3-hH y^r/ y 
3, 4, 8, 9-r |>7t Kn-6-y h * *>-3 f 3, 8, 8-r h^y 
/Wl-7xn;W5-7 D [2, 3-h] >f y^r/ y ^ftft :nfvW 
^^tvW (750 mg, 1.78 mmol) CO ^ / — (5 mL) 
5 M T^mt-T b V ***** (2 mL) £APpu 

iiat 5 i*iRHi»Lfc« ^/~/^mj±@*u a 

/B§r 2 M Jft»-e pH 3.5 fe U JSffc-J- h U *A£Ap 

(176 m g> 1ft* 25%) >^#fc 0 
KfejK 225-245 °C 0 

l HNMR (CDCh) 6 1.25 (6H, s), 1.27 (6H, s), 2.13 
(2H, s), 2.61 (2H, s),3. 74 (2H, s), 3.94 (3H, s), 
7.38 (5H, s) 0 
&J$Lm 2 4 3 

3, 4,8,9-x b7t Kn-6-^ h * v"-3 f 3, 8, 8-x h^^^ 
;l/-l-7x^-5-7n[2, 3-h]>f y + ;!J VTir hT^ 
K 

3, 4,8,9-x F7t Kn-6-^ h * >>-3, 3, 8, 8-x 
Z^-l-7 n: ^/W5-7 D [2, 3-h] ^y^r/y (499 m 

g, 1.27 mmol) <D N,N-^^f^*W7 5 K (5mL) S 
ffitC N,N , "*/^2fE^/U'^-< 5 ^^7— /V (226 mg, 1.40 m 
mol) £JPX., ^ja-T? 10 ^ra«#Lfc 0 »*flSLfctt 
ftTy^^'jA (75 mg, 1.40 mmol) j3±Vh!Jxf;U 
75> (0.20 mL, 1.40 mmol) ^*Px, Ifif 1 B# 

IB, 60 c CT?4«FlBHt« i Lfc. R*£a-&*tc*7kS:tt?, 

ft»3:^-e2iaamLfc. ^*>*fc*awiSr7Kte <tw 
h y (20) •cgfe^, h y 

xf/Px-f/WLTSift^ (358 mg N 7 
2%) «r»fc. 
IH^ 171-176 °C 0 

'HNMR (CDCh) 6 1.27 (6H, s), 1.29 (6H, s), 2.15 
(2H, s), 2.74 (2H, s),3. 65 (2H, s), 4. 00 (3H, s), 
5.22 (1H, br s), 5.80 (1H, br s), 7.40 (5H,s) 0 
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[0310] 244 

3,4,8,9-fh7k h * v'-N, 3, 3, 8, 8— / 

^}\>-\-y *^;V-S-y n[2,3-hM y y/t YT 

$ K 

fflV^T*Hft***#fc 0 M 73% G 

Hj£ 187-190 °c (^*D-y) Q 

l H NMR (CDCh ) 5 1.23 (6H, s), 1.30 (6H, s), 2.15 
(2H, s), 2.69 (2H, s),2.76 (3H, d, J = 5. 2 Hz), 3. 
63 (2H, s), 3.96 (3H, s), 5.63-5.75 (1H, brs), 7.3 10 
8 (5H, s) 0 
2 4 5 

2-[(3,4,8,9-7 L hyt Kn-6-t Kn ^>>-3, 3, 8, 8-x h 
7^f/Wl-7x^7u[2, 3-h]^y + 7 V tV) 

&&m2 2 9 tmrn^m^x ^3,4,8,9-x hyt kp 

-3, 3, 8, 8-7^7^ ^VU-1-7 m xvW-6-7 D [2, 3-h] >f V 

*yy/-;^6Mft^tj|fc 0 j|x* i6% 0 2 

39-242 °C (i/ai^/^-x/l— ^^rf-^) 0 

'HNMR (CDCh) 6 1.28 (12H, s), 2.15 (2H, s), 2.98 20 

(2H, s), 4.94 (2H, s), 7.35 (5H, s), 7.73-7.77 (2 
H, m), 7.86-7.91 (2H, m), 8.08 (1H, br s) Q 
2 4 6 

3,4,8,9-r hy t Kn-6-fc K * * v^-3, 3, 8, 8-7 1 h7^ 

f/H-7i^;v-5-7D[2, 3-h]>f y^;!i^^y- 

)V 

^np^fyl/^f^x-fyU (0.052 mL, 0.684 mmol) 
i3 ± VSLftT/W 5 A (91 mg, 0.684 mmol) (7) 1,2- 
^oox^y (2 mL) i6tt^*?&T 3,4,8,9-xhy 
b Kn-3, 3,8,8-x h 7 ^ f ^-1-7 x^/W6-7 p [2, 3- 30 
hH-y^/ !J /—/I/ (200 mg, 0.622 mmol) £APx_ x H 

ct^fp^b-f h y Azk»«Tf8fe*, saw- h y # a 

A^7^77^- (Aarty/^lxf/i,/ h y jc^ 
^7 5> 25:25:1 0«B*xf;l// h y ±7yW7 5 >-5 
0:1) fcflfeu 

SUM (31 mg, ft* 14%) fcfcfc. 40 
lt£ 210-230 °C 0 

l HNMR (CDCh) 5 1.28 (6H, s), 1.32 (6H, s), 2.13 
(2H, s), 2.77 (2H, s),4.84 (2H, s), 7.34-7.44 (5H, 
m) 0 

[0311] ftlSm 247 

1- (2-7 , n : t7i^)-3 1 4, 8, 9-T h 9 fc Kn-6-7 V* 

v--3, 3, 8, 8-rh7^ ?*V7 d [2, 3-h] ^fy^yy yjiK 

2- 7P^yy^Mj^ (3.92 g, 21.5 mmol) CD h/l/ 

(12 mL) *3«fcUWIfc(12 mL) «»{c:*?&T»«t» 50 
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(2.52 mL, 47.3 mmolh RV^-C2,3-^t Kn-7-> h 3r 
v-2, 2-v^ f-/W-5-(2-y f/U-l-7 p P^/l/)/<y>/7 
7> (5,00 g, 21.5 mmol) (Dh/^> (12 mL) 

jp*., so °ct i mmmwLtz 0 

y *A*s*-eft8K skk^ h y **±tr», 
«ii8Lfco «s^iittyy*^7A^pvh 

^77^- (A^fy/Slxf/!, 20: 1 tf>& 10: 1) fc 

'HNMR (CDCh) 6 1.23 (3H, s), 1.29 (3H, s), 1.33 
(3H, s), 1.38 (3H, s),2.00 (1H, d, J = 16.1 Hz), 
2.17 (1H, d, J = 16.1 Hz), 2.68 (lH, d, J = 15. 7 H 
z), 2.80 (1H, d, J = 15.7 Hz), 3.91 (3H, s), 6.60 
(1H, s), 7.17-7.42 (3H, m), 7.56 (1H, d, J = 8. 0 H 
z) D 

mmn*-, mzmmLxmmit^m (3.27 g> &m 3 

4%) £#fc 0 

'HNMR (DMS0-d 6 ) 6 1.21 (3H, s), 1.24 (3H, s), 1.4 
7 (3H, s), 1.50 (3H, s), 1.99 (1H, d, J = 16. 4 H 
z), 2.12 (1H, d, J = 16.4 Hz), 3.11 (1H, d, J= 17. 
2 Hz), 3.29 (1H, d, J = 17.2 Hz), 3.95 (3H, s), 7. 
14 (1H, s), 7.56-7.68 (3H, m), 7.89-7.93 (lH, m)„ 
-£/&#iJ 2 4 8 

\-[2-{2-yy^jV) y?L ~sX,]-3, 4,8,9-r H y t Kp-6- 
y h3rv--3,3,8,8-x h y / ^jvy n [2, 3-hH V * J V 

l-(3-7'P^7x^)-3 > 4 ) 8 > 9-fF7t h * 

V--3, 3, 8, 8-7^7^ ^7 P [2, 3-h] >f V * 7 y > (62 
2 mg, 1.50 mmol), joiVh 5^/H-7?=;Vtf 
(590 mg, 1.65 mmol) ©rb7tKo77^ (6 mL) ffi 
vStt&^v^ nn^(M 7 ^^jufcx y 4 >)s<7i?$ 
A(II) (53 mg, 0.0750 mmol) fecfctfa (14 
mg, 0.0750 mmol) £JPx., 24 B#H JOflfUf ttfE U h V 7 
f/U-2-7 7^tf (590 mg, 1. 65 mmol) SrJDx., 15 

fc. aaESrilKtti/y ^V)Vioy^xi^ Yfyyj- 
(^*tWBtxf;P 100:1 10: l) tC^L, ^ 

(114 mg, 19%) £t#/c 0 

126-128 °C 0 

'HNMR (CDCh) 6 1.27 (6H, s), 1.30 (6H, s), 2.27 
(2H, s), 2.71 (2H, s),3.93 (3H, s), 6.46-6.49 (lH, 

m), 6.63 (1H, s), 6.68 (1H, d, J = 3. 4 Hz), 7.31- 
7.47 (3H, m), 7.69-7.74 (2H, m) 0 

[0312] &f&m 249 
3,4,8,9-x hyh Kp-6-^ h^fi/-3,3,8,8-x Yy * ^ 

jv-i-ia- (2- 1° y v~jv) y i -si*] y u [2, 3-h] 4 y*y 
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-3, 4, 8, 9-7 h7t K o -6-p* h * ^-3, 3, 8, 8-7 h- 7 * 

^7 n [2, 3-h] ■< y*y y>&&xfb}) 1° y 

^s/i^-ra^aaH^^Srftfc. nx* 50% o 

Stk 127-129 °C (^drf-^) 0 

'H NMR (CDCh) 6 1.26 (6H, s), 1.30 (6H, s), 2.32 
(2H, s), 2.70 (2H, s),3. 93 (3H, s), 6.62 (1H, s), 
7.22-7.30 (1H, m), 7.52 (2H, d, J = 8.4 Hz), 7.76- 
7.79 (2H, ra), 8.04 (2H, d, J = 8. 4 Hz), 8.72 (1H, 10 
d, J = 4.8 Hz) 0 
&f&m 2 5 0 

3,4,8,9-f f-7t h^->-3,3,8,8-f h7^f 

/Wl-[2-(2-f!) '^)7i=*]7n[2,3-W 73r/ 

V y 

&i&m2 4 8 tmm^ijmcx t> 1- (2-7 , d*7x-^ 

-3, 4, 8, 9-7 h 7 t h 3- v/-3, 3, 8, 8-7^7/ 

^/uy a [2, 3-h] 4 y*; V >&£TlhV 7*7VW-2- fc° y 
^=/Wi-fA>e>3EiS{l2-&«bSr#^6 HX* 9.5% 0 
SIS 120-122 V {.^y-y -"y^=f-/V=c—7- >V) 0 20 
' H NMR (CDCh) 6 1.13 (3H, s), 1.17 (3H, s), 1.25 
(3H, s), 1.28 (3H, s),1.98 (1H, d, J = 16.2 Hz), 
2.42 (1H, d, J = 16.2 Hz), 2.64 (2H, s), 3.85 (3H, 
s), 6.45 (1H, s), 6.99-7.06 (1H, ra), 7.35-7.50 (5 
H, ra), 7. 65-7. 70 (1H, m), 8.41-8.44 (1H, ra) 0 
2 5 1 

3,4,8,9-7 h7t Ko-6-^ h3-->-3,3,8,8-7 hy^^ 
/U-l-[3-(2-t' > !) -^)7i^]7n[2, 3-hH V*/ 
!) y 

g-i&m 2 4 8 1 mmn^mz x <o bv 7*771-2- 1° y a 30 
-fr-f-r zR^xi&Mfc / &mzmz. 0 urn 6o% 0 

137-139 °C {iy^/V^-y- jV-^^-V) 0 
'hNMR (CDCL) 6 1.28 (12H, s), 2.28 (2H, s), 2.71 
(2H, s), 3.93 (3H, s), 6.63 (1H, s), 7.20-7.25 (1 
H, ra), 7.42-7.55 (2H, m), 7.74-7.77 (2H, m),8.03- 
8.07 (2H, m), 8.69 (1H, d, J = 5. 0 Hz) 0 
2 5 2 

3, 4, 8, 9-7 h 7 t Kn-6-^ b * ->-3, 3, 8, 8-7 h 7 y f- 
^-l-[3-(2-^^yU)7;n=/U]7D[2,3-h]-f y 

V 40 

^$#1 2 4 8 tmrn^m^x y hv 
zm^xWiM^mzmc, w 37% 0 

MM. 172-175 t (i/^/u^-T^-^y-y), 

H NMR (CDCL) 6 1.28 (6H, s), 1.31 (6H, s), 2.28 
(2H, s), 2.72 (2H, s),3.94 (3H, s), 6.63 (1H, s), 
7.06-7.10 (1H, ra), 7.29-7.44 (4H, m), 7.62-7.69 (2 
H, m) 0 

[0313] <&f&M 253 
3,4,8,9-7 byt Kn-6-^< h 3f v-3, 3, 8, 8-7 by yf~ 
/W-l-[3-(5-t°U 5 i?-/U)7 x =z/u] y a [2, 3-h] 4 7* 50 
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y y y 

•fy^yy (2.20 g, 17.1 mmoi) cd 1,2-v^ 

^ V (20 mU b y "7 A (431 rag, 18.8 ramol) 

SrAPx., m&X 1.5 Btr^^L^,, 7K^T^dd hy 
*7Vl/1-f (2.91 g, 14.6 ramol), 10 5- 

7n^t°y v^(2.0 g, 12.6 ramol) ^Px., MM.X2 

v^7V^-7VW-C2lE]ttmLfc 0 -g- 
^-frfcWm**T'2[HtiJ;^ISfPmjbT- h y 

■mxm&, mm-r b v v^-tx&m, ?>®, mi±mm 

U h y y^;U-5-h°V 5 i^^-f-f, -f7^ uyisi. 
tK 5-7" D^t°y 5 ^^S-g^^f/c,, 

m^ffl^T^-jt^2 4 8 tmm<njjmz£<9, mmit 

&%>&mtL 0 M 32%„ ft£ 141-143 °C (v^tVU^ 
— 7/U-^^r-y-V) 0 

'HNMR (CDC1 3 ) 6 1.28 (6H, s), 1.31 (6H, s), 2.25 
(2H, s), 2.73 (2H, s),3.94 (3H, s), 6.64 (1H, s), 
7.46-7.67 (4H, m), 8.99 (2H, s), 9.22 (1H, s) a 
^ffcm 2 5 4 

3,4,8,9-7 h7t Kn-6-^ h * v--3, 3, 8, 8-7 h 7 / f- 
)V-\-{2- (4- 1° y 7 ~>V\ y a [2, 3-h] -<y^y 

vy 

l-(2-7 , n ; e7i^)-3,4,8,9-7[-7t Kn-6-^ 
V--3, 3, 8, 8-7 hy / f/1^7 n [2, 3-h] ■< 7 * y ]) y (55 
8 rag, 1.35 mraol) toXlf 4-t°y ~y=.;UtfuyM (248 
rag, 2.02 mraol) (D 1,2-v 5 ^ h^V^^V (6 mL) *3<t 
Xf=-9/—*> (2 mL) ^(C^T-Sy 7 A (236 mg, 
2.23 ramol) tK (2 mL) Mfci^ b7^^( h !) 7x 
=-)Vfc7,y 4 y)/<y -7i)A(0) (66 mg, 0. 0567 mmol) 

^apx, M*#HmT, so °c-e 24 BfPfltt^tyCo S 

^tz^Mmzmamki- b v <7J**®mxfc&. ^.m-r 

yy -btfiv-hy w yy-'yy 4— (-^^-y-wi^ie 

3if-^20:i <D%. 3:1) tCfj£U 's^fr^—'ffr-^ 

^y^b'^Bit^xmmit^m (200 mg, sum 36 

StS 187-189 0 C o 

'H NMR (CDCL) 6 1.09 (3H, s), 1.25 (3H, s), 1.28 
(6H, s), 1.94 (1H, d.J = 16.3 Hz), 2.13 (1H, d, J 
= 16.3 Hz), 2.60 (2H, s), 3.84 (3H, s), 6.44 (1H, 
s), 7.24 (2H, d, J = 6. 2 Hz), 7. 36-7.52 (4H, m), 
8.44 (2H, d, J =6.2 Hz) 0 
&f&M 2 5 5 

3, 4, 8, 9-7 h 7 t b * ~>-3, 3, 8, 8-7 h 7 / f" 

/w-l-[4-(4-t°y i?=.;u)y3L-/u]ya[2, 3-h]4 V*y 

y y~mmm 

&f&m 254 1 mm<Djjmc x <o 1- (4-7* p*7i =/u) 

-3, 4, 8, 9-7 h 7 t K h df- ->-3, 3, 8, 8-7 by y 

fyv7o[2,3-h]^y^y V yfrhm.Mik%m<nmm 
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3i^*^j|gf H jkS-B:-c*jg^«JSr#fco 5l% 0 
Btk 115-117 °C 0 

l HNMR (DMSO-de) 6 1.23 (6H, s), 1. 48 (6H, s), 2.7 
0 (2H, s), 3.19 (2H, s), 3.96 (3H, s), 7.13 (1H, 
s), 7.86 (2H, d, J = 8.4 Hz), 8.27 (2H, d, J= 8.4 
Hz), 8.35 (2H, d, J = 6. 6 Hz), 8.96 (2H, d, J = 6. 
6 Hz) 0 

[0 3 14] ^$#12 5 6 10 
3,4, 8,9- x h7t Kn-6-y h 3f v--3, 3, 8, 8-7 by 
/U-l-[3-(3-t°y ^/W7x=;l/]7n[2, 3-hM 

V > 

■frj*«2 5 4 fclBjaj^ifel^J: 51- 

-3,4,8,9-7 h7t Kn-6-y h * i/-3, 3, 8, 8-7 h7y 

f/w7P[2,3-h]^y^y y y&ii^ 3-(^:x?vi^y 

jK£ 116-117 °C {^^V~i/^jV^—^r/V) 0 

1 H NMR (CDCls) 6 1.27 (6H, s), 1.30 (6H, s), 2.25 

(2H, s), 2.72 (2H, s),3.93 (3H, s), 6.63 (1H, s), 20 

7.33-7.63 (5H, .m), 7.85-7.93 (1H, m), 8.58-8.61 (1 

H, m), 8.87 (1H, d, J = 2. 6 Hz) G 

&1&m 2 5 7 

3,4,8,9-7 h7t 8-r h 7 J f~ 

/Wl-[4-(3-t 0 y ^)7s^]7P[2,H]^fy*; 

y >r&m& 

G&m 2 5 4 t |^«o*jfeic «t 9 1 - (4-y p ^ * =.n>) 

-3,4,8,9-7 byt Kd-6-> h^v-3, 3,8,8-7 h 7 ^ 

f;^7n[2,3-h]^y^y y y*5£t; 3-(^^^y 

'HNMR (DMSO-de) 6 1.22 (6H, s), 1.48 (6H, s), 2.2 
9 (2H, s), 3.19 (2H, s), 3.95 (3H, s), 7.13 (1H, 
s), 7.82 (2H, d, J = 8.4 Hz), 7.92-7.99 (lH,m), 8. 
16 (2H, d, J = 8.4 Hz), 8.74 (1H, d, J = 7. 8 Hz), 
8.87 (1H, d, J =5.0 Hz), 9.31 (1H, s) Q 
Gf&W 2 5 8 

1- [3- (2—< yy'77 -AO 7x^/1/] -3, 4, 8, 9-7 byt 40 
Kn-6-y h*v--3,3,8,8-7 h7^f^7n[2 f 3-h]>f 

y*; y y 

-3, 4, 8, 9-7 h 7 k KP-6-y h * S/-3, 3, 8, 8-7 hy* 

f/v7P[2,3-h]^y^y y y&iu 5 2-^^/77^ 

*B>*^5)*«^*fc»fc. 74% G 

160-161 °C ^r^^-^^/^-X^o 
'HNMR (CDCI3) 61.29 (12H, s), 2.29 (2H, s), 2.32 

(2H, s), 3.94 (3H, s), 6.65 (1H, s), 7.07 (1H, 
s), 7.23-7.33 (2H, m), 7.37-7.61 (4H, m), 7.88-7.9 50 
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3 (2H, m) 0 

[0315] &f&m 259 
3'- (3, 4, 8, 9-7 h7t KP-6-y h ^r^>-3, 3, 8, 8-7 by 

y^7p[2,3-hMy^y y y-K^tu'-t^x 

-3,4,8,9-7 h7t KP-6-y h^i/-3,3,8,8-7 h7^ 

f/v7u[2,3-h]>f y^y y >joj:t/ 4-0,3, 2-^* 

* 49% D 

Btft 224-225 °C (»M^^)o 

1 H NMR (CDCla ) 6 1.26 (6H, s), 1.29 (6H, s), 2.26 
(2H, s), 2.70 (2H, s),3. 72 (2H, br s), 3.93 (3H, 
s), 6.62 (1H, s), 6.74 (2H, d, J = 8. 8 Hz) , 7. 30-7. 
57 (4H, m), 7.43 (2H, d, J = 8. 8 Hz) 0 
£fifc« 2 6 0 

N-[3'-(3,4,8,9-7h7t Kn-6-y b * i/-3, 3, 8, 8-7 

F7yf/v7P[2, 3-h]-r y*y y v-i— ta-) [i, r-tr 
&titm 30 1 mm<Djjmc & 9 $ - (3, 4, 8, 9-7 h 7 1 k 

h^rv^-3,3,8,8-7 h 7 y f;U7 d [2, 3-h] >f V 

^y y y-i— f a) [i, l'-t^^/KR-r 5 >frb$tm 
tk&mzmc 0 82% D 

fii£ 224-225 °C (yxf;l/x-r^-^^rty) 0 
'HNMR (CDCls ) 6 1.27 (6H, s), 1.29 (6H, s), 2.18 
(3H, s), 2.25 (2H, s),2. 71 (2H, s), 3.93 (3H, s) , 
6.62 (1H, s), 7.32-7.60 (9H, m) 0 
2 6 1 

N-[3'-(3,4,8,9-7 by t Kn-6-y b * v--3, 3, 8, 8-7 

h7yf/^7P[2,3-h]^ y^-y y y-w/w) [i, f-ir 
7x^/u]-H;i/]^^y^/u*y7; K 

^00 2 2 2 tPiO*feia^3'-(3 ) 4 ) 8,9-f h 7 fc 
Kn-6-y h^rv^-3,3,8,8-7 h 7 * f^7 n [2, 3-h] >f 
y^r/y V- W /U) [1, 1'- fc"7 m =7U]-4-7 5 >io J; t>* 

81% 0 

|Rj& 228-230 °C (i/oi^y^-x/W-^^r-y-» 0 
l HNMR (CDCb ) 6 1.30 (12H, s), 2.25 (2H, s), 2.73 

(2H, s), 2.89 (3H, s), 3.93 (3H, s), 6.63 (1H, 
s), 7.22-7.57 (8H, m) 0 
&J$m 2 6 2 

3' -(3, 4, 8, 9-7 h7t Kn-6-y b * 3, 8, 8-7 h 7 
y^A7n[2, 3-hH y^y y V-W A0[1, r-tT7i 

^Jifc«2 5 4 ira«o*jfe{cJ: 91- (3-^0*7*^) 
-3,4,8,9-7 h7t Kn-6-y h *S/-3, 3, 8, 8-7 b7^ 

f^7P[2,3-h]^y*y y ^*5±v 3-75y7x^ 

'HNMR (CDCb) 6 1.26 (6H, s), 1.30 (6H, s), 2.25 
(2H, s), 2.71 (2H, s),3. 72 (2H, br s), 3.93 (3H, 
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s), 6.62 (1H, s), 6.62-6.70 (1H, m), 6.92 (1H, t, 
J = 1.8 Hz), 6.96-7.03 (1H, ra), 7.20 (1H, t, J = 
7.8 Hz), 7.32-7.48 (2H, m), 7.54-7.62 (2H, m)„ 

zti&mt^MzmtRL. 4 m mt^mmm^^ 
mm*M*.* m±mmu urn se 

x. 

l HNMR (DMSO-de) 6 1.21 (3H, s) , 1.25 (3H, s), 1.4 
5 (3H, s), 1.50 (3H, s), 2.17-2.35 (2H, ra), 3.08- 
3.30 (2H, m), 3.95 (3H, s), 7.12 (1H, s), 7.25-7.8 10 
0 (8H, m)„ 

[0316] 263 
N-[3 , -(3,4,8,9-x hy t h 3^>-3, 3, 8, 8-x 

hy^f/v7n[2, 3-h]-r y^y y i'-tf 

^$$J3 0 fcR|«0*ifelCj; D3 , -(3,4,8,9-x h 5 fc K 

p-6-y h^^-3,3,8,8-7 1 h^y^u^ ci [2, 3-h] -ry 
*y y i'-t'7x^v]-3-7$ vi»e>*H 

217-218 °C (^^y-/l^) 0 20 
1 H NMR (CDCh) 6 1.26 (6H, s), 1.30 (6H, s), 2.17 
(3H, s), 2.25 (2H, s),2. 70 (2H, s), 3.93 (3H, s), 
6.62 (1H, s), 7.32-7.66 (9H, m) 0 

wjjfrfrfifcifc) Gtitm 254 1 mm<D%mz± r> i-(3- 

^P*7i^) 1 3,4 l 8,9-fh7t Kn-6-y h*i/-3, 
3,8, 8- 7 1 h7^f^7P[2,3-h]>f y^V y ^*5j:t/ 3- 

IK* 87% 0 

2 6 4 

2-y ^/WN-[3' -(3,4,8, 9-r Kn-6-y 30 

3,8, 8-f h7^f/^7D[2,3-h]^y^; y y-w/v) 

[1, 1' - If 7 m ^;l-]-3-4 ;i>]Ty~y ^^/w^xx^it 

-frjft « 2 0 9 t i «9 3' - (3, 4, 8, 

Rn-6-y h^i/-3,3,8,8-x F7^f ^7n[2,3-h]>f 

y*y y r-tr7x-/u]-3-r$ y*5<fctf 

* 62% 0 40 

l H NMR (DMSO-de ) 6 1.07 (3H, t, J = 7. 0 Hz), 1.21 
(6H, s), 1.48 (12H, s), 2.15-2.32 (2H, m), 3.19 (2 
H, s), 3.96 (3H, s), 4.07 (2H, q, J = 7. 2 Hz), 6.5 
0-7.92 (9H, m), 12.68 (1H, br s) 0 
&J&m 2 6 5 

N-[3'-(3,4,8,9-fl>7t Ku-6-y h 3fv--3, 3, 8, 8-y 1 

h7^f/u7n[2, 3-hM y^y y y-W/uKi, r-tr 
7 x =^]-3-Y yi^D^SetftHSEJS 

**W2 2 7 il^i^&lCj; (3 3'-(3,4,8,9-x F?t 50 
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Kn-6-y h^v-3,3,8,8-7 1 hy* u[2,3-h]«( 

y*y y >-waO[i, r-t"7x^]-3-7;y^bS 
U JlX* 76% G 

*HNMR (DMSO-de ) 6 1.21 (6H, s), 1.47 (6H, s), 2.2 
7 (2H, s), 3.19 (2H, s), 3.95 (3H, s), 6.00 (2H, b 
r s), 7.12 (1H, s), 7.31-7.98 (8H, ra), 8.92(1H, 
s), 12.63 (1H, br s) 0 
[0317] &f&ffl 266 

2, 2, 2- h y ^/U^-n-N-[3 , -(3,4,8,9-x h y fc K*-6- 
y h^-v--3,3,8,8-x h7^^7P[2,3-h]^y*7 V 
V-WA-)[l, V-\?y*.~/l']-3-' f MT± h75 K 
^(jc«2 2 2 tlH^O^&tCj: •9 3 , -(3,4,8,9-T- h 7 t 
Kn-6-y h^-i/-3,3,8,8-x F7^f^7p[2,3-h]^ 

y*y y y-w/w)[i, r-t^x^/w]-3-T$>-ioj:u? 

h y 7;^ci^li*fe^^Sift^^#fc 0 HX* 5 
8% 0 

Bt^ 222-224 °C (^xf/Ux-f/W). 

1 H NMR (CDCls) 6 1.26 (6H, s), 1.29 (6H, s), 2.23 

(2H, s), 2.68 (2H, s),3.93 (3H, s), 6.62 (1H, s), 

7.34-7.69 (8H, m) , 8.67 (1H, br s) G 

GtiLM 2 6 7 

N-[3'-(3,4,8,9-rf7t Kn-6-y h * ^-3, 3, 8, 8-7 1 

h y y fvi^ n [2, 3-h] ^fy^y y y- w M [1, i' - tr 

7x-yi/]-3->f/v]^^^;i'*yT; K 
^^2 2 2 ir^^O^ffitCj: »9 3 , -(3,4,8,9-x h7t 
Ko-6-y K 3^>-3, 3, 8, 8-x h 9 y a [2, 3-hM 

y^y y >-w/u) [1, v -\?y $ y-ioj;^ 

y^y^;^^;^py Ka>fe«lBte£*«:»fc. W 

54% Q 

141-143 °C &^?A'*—y'A>-fflk^/l>)o 
1 H NMR (CDCh) 6 1.30 (12H, s), 2.24 (2H, s), 2.73 

(2H, s), 2.98 (3H, s), 3.94 (3H, s), 6.64 (1H, 
s), 7.36-7.66 (8H, m) Q 
&tfLM 2 6 8 

N-^f;H-[3'-(3,4,8,9-fh7t Kn-6-y h^rv-3, 

3, 8, 8-x h 5 y ^7 n [2, 3-h] ^7^/ y V- W /U) 
[1, 1' - Y?y r^]-3-Y M y 9 >7 5 KttLK 

^fifcfll 190t P^O^S^ i 19 N- [3' - (3, 4, 8, 9-x h 
7t Kn-6-y h^y-3,3 ) 8,8-Th7yf^7D[2,3- 

h]-f y=¥y y y-W/i-) [1, r-tr7^^/^]-3-> f /w]y 

^?rt#/c 0 1R* 85% Q 

l HNMR (DMSO-de ) 6 1.21 (3H, s), 1.25 (3H, s), 1.4 
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5 (3H, s), 1.51 (3H, s), 2.18-2.37 (2H, m), 2.89 
(3H, s), 3.07-3.29 (2H, m), 3.32 (3H, s), 3.95 (3 
H, s), 7.12 (1H, s), 7.48-7.62 (3H, m), 7.74-7.83 
(3H, m), 8.00 (lH,s), 8.08 (1H, d, J = 7. 8 Hz) G 
^-J&m 2 6 9 

a,a-^f;H-(3,4 J 8,9-fF7t Kn-6-> h*i/- 
3,3,8, 8-fh7^^7D[2, 3-h] 4V*J V V-W 

^Ty^mh-hil/V (7.70 g, 54.2 mmol) 

co Nu^^fM/^r; k (68 mD SffltKaciftT 10 

Tkmtl-hVVJ* (66% (4.33 g, H9mmol) 

£#n;t, s?s~e 15 ^ra*ffLfc 0 *ftT3— k^^^ 

(7.43 mL, 119 mmol) £A0;i, Sgt 2 «FBMf»b 

fc 0 ^fc>*yt^r«ssr* (20) tsxumumt^hv 

if^Tir h y yu (4.76 g, iR^ 52%) «r#fc 0 20 
X HNMR (CDCls) 6 1.75 (6H, s), 7.61 (2H, d, J = 8. 

6 Hz), 7.71 (2H, d, J= 8.6 Hz) D 

S:»fc. iR* 7. 8% 0 

S1& 122-123 °C (^y7 P Pt>x-7^-^t 

>)o 

'HNMR (CDC1 3 ) 5 1.25 (6H, s), 1.33 (6H, s), 1.74 
(6H, s), 2.22 (2H, s),2.69 (2H, s), 3.93 (3H, s), 
6.62 (1H, s), 7.43 (2H, d, J = 8. 8 Hz), 7.50 (2H, 
d, J = 8.8 Hz) 0 ' k 30 
[0318] £f&m 270 
a,a-^f/H-(3,4,8,9-fh7t Kn-6-y 
3, 3, 8, 8-7h7^ P [2, 3-h] 4 V * J ]) 

«:^>f y/n t , /W3i-7 i /i/-cac*LrajHft'fr«*» 

fc. IR* 9. 6% 0 
St,k 180-182 °C 0 

'hNMR (CDCI3 ) 6 1.25 (6H, s), 1.31 (6H, s), 1.62 40 

(6H, s), 2.21 (2H, s),2. 69 (2H, s), 3.93 (3H, s), 

5.17 (2H, br s), 6.62 (1H, s), 7.42 (4H, s) c 

ft&m 2 7 1 

a, a-v^9vW4-(3,4,8,9-x by t Kp-6-;* h**>- 
3, 3, 8, 8-7^7^ P [2, 3-h] ^V^/y V- W 

4 1 fcHfltoirifcfcJ; 9 a, a-^^f;M-(3, 
4,8,9-T- by fc h^r^-3, 3, 8, 8-x F7^f^ 

7D[2,3-h]>f y*y y >-W /l/)^y^y7t h 
!//W^»«t*ftt#fc, IR* 43% 0 50 
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150-151 t (^*iJ-y) 0 
*H NMR (CDCh ) 6 1.16 (3H, t, J = 7.0 Hz), 1.24 (6 
H, s), 1.30 (6H, s), 1.57 (6H, s), 2.19 (2H, s), 
2.68 (2H, s), 3.92 (3H, s), 4.10 (2H, q, J =7. 0 H 
z), 6.60 (1H, s), 7.34 (4H, s) Q 
2 7 2 

N, a, a- h V * (3,4,8, 9-T h y t: KP-6-y h 

^v--3,3,8,8-r h7^f^7a[2,3-h]^ y>l 

^/$#u 9 0 trnmoxmcky a, a -v^^vu-4- (3, 

4, 8, 9-x h7t Kp-6-t< h^i^-3, 3, 8, 8-x 1^7^^ 
y p [2, 3-hM y^r/ U >-l--f /W)-<Vir>Tir NT ^ 
Kfcitfa - h7 #^&»m^ft*#fc fl Jfc* 31 

%o 

H/£ 160-162 °C {^3r*yv-i/^/V^-v-;V) 0 
1 H NMR (CDC1 3 ) 6 1.25 (6H, s), 1.31 (6H, s), 1.60 
(6H, s), 2.20 (2H, s) , 2. 69 (3H, d, J = 4.6 Hz), 2. 
69 (2H, s), 3.93 (3H, s), 5.10 (1H, br s),6. 62 (l 
H, s), 7.39 (4H, s) 0 
^f&m 2 7 3 

N-[2-^f-yW2-[4-(3,4,8,9-fh7t KP-6-y b*is- 
3,3,8,8-x F7^f^7n[2,3-h]^y^y ]) 
/U) y 3L~;U]yu/</ 4 i/> ^^jV3Ly.y*;\, 
a, a-v ; ^^/U-4-(3,4,8,9-7 1 by t: Kn-6-y b*i/- 
3, 3, 8, 8-7^7^ ^)Vy n [2, 3-h] ^y^r/!)y-H 
;V)^yfyTt hT^ K (782 mg, 1. 85 mmol) <Z)N,N- 

^f^*/UA7 5 K (7 mL) ^m^u^esm^^ 
(0.23 mL, 2. 04 mmol) jokXfjJ}) £i» tert-^h*^ 
K (230 mg, 2.04 mmol) SrAPx., SfflT* 2«FW«# L 

fc D ^to*fc^fllS:*T?2ia*5J:05fiSid!4^ h y * 

?SffiL/c 0 M^ISttv/y*^*7A^nvh^7 
y ^- ^fi^Wg^ffi?^^ 3:1 ©afffifctf-AO 

frLTXHffrg* (63 mg, JR* 6.7%) &&1z 0 
133-138 °C 0 

l H NMR (CDCls ) 6 1.24 (6H, s), 1.26 (3H, t, J = 7. 
1 Hz), 1.32 (6H, s), 1.61 (6H, s), 2.25 (2H, s), 
2.68 (2H, s), 3.92 (3H, s), 3.93 (2H, d, J =5. 2 H 
z), 4.15 (2H, q, J = 7. 1 Hz), 5.67 (1H, br s), 6.6 
1 (1H, s), 7.42 (4H, s) 0 
[0319] &jgLm 27 4 

a,a-^f/V-3-(3,4,8,9-7h7fc Kn-6-> b**S- 
3, 3, 8, 8-y by/ p [2, 3-h] 4 y J y W 

^Wl 7 fc|BI«©*fetJ;9 3-S/T/-a, a-v^y^ 
X H NMR (CDCls ) 6 1.16 (3H, t, J = 7. 0 Hz), 1.25 (6 
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H, br s), 1.30 (6H, s), 1.55 (6H, s), 2.15 (2H, 
s), 2.70 (2H, s), 3.92 (3H, s), 4.10 (2H, q, J= 7. 
0 Hz), 6.61 (1H, s), 7.22-7.38 (4H, m) D 

*»k^*«r»fco HX* 12% 0 
RL£ 143-145 °C 0 

! H NMR (DMSO-de) 6 1.10 (3H, t, J = 7. 0 Hz), 1.21 
(6H, s), 1.41 (3H, s),1.45 (3H, s), 1.53 (6H, s), 
2.10 (2H, s), 3.14 (2H, s), 3.94 (3H, s), 4. 08 (2 10 
H,' q, J = 7.0 Hz), 7.09 (1H, s), 7.48-7.65 (4H, ■ 
m) 0 

7 5 

a ( a-^f/H-(3,4,8,9-fh7k h^i/- 
3,3,8,8-x h7^^7n[2,3-h]^ V + /y V-W 
/U) 1~ h V VJ±1& 

a, a-> ? ^f-/W-3-(3,4,8,9-x by t Kn-6-;* h*">- 
.3, 3, 8, 8-x by/ ^~!\<y p [2, 3-h] J y * / V 
J^^y-V^gfitt ^)V^7st-)V (370 mg, 0.823ramol) 

^^-3,3,8,8-t 1 h7^f^7o[2, 3-hM ]) > 

-I--* f /^^v-M^m ^/v^^tvmBM (1.54 gj 

3. 17 mmol) (D^Z (8 mL) WfcSZ- 5 M i&fefc 

-T b y (4 mL) ^rJPx., 70 0 CC 7 0#PflJi» 

-tvHStJQ*.* WatJLfc^ B e B ^5^LTSJa^^ (42 

3 mg, ft* 24%) £t#/c G 
Sl£ 153-155 °G 0 

*HNMR (DMSO-de ) 6 1.13 (6H, s), 1.20 (6H, s), 1.3 

4 (6H, s), 2.22 (2H, s), 2.62 (2H, s), 3.80 (3H, 30 
s), 6.78 (1H, s), 7. 12-7.41 (4H, m) 0 

2 7 6 

a, a-v ? ^f-/l--3-(3,4,8,9-7 1 h^fc Kn-6-> h*^- 
3,3, 8,8-x h7^f^7n[2, 3-hK y*/ U V-l— f 

jftSlL/to ?5jt(-7K^AP^, 2 M MMX* pH 5.5 (Cpg 
U y- byt Kn7 5>"C2ElttaLfco £fr*fc*r« 

ffr&»«r#fc. iR* 49% Q 40 

'HNMR (CDCh) 6 1.27 (6H, s), 1.32 (6H, br s), 1. 
47 (6H, s), 2.08 (2H,s), 2.74 (2H, br s), 3.92 (3 
H, s), 6.60 (1H, s), 7.12-7.37 (4H, m) 0 

[0 3 2 0] Gtitm 277 
N, a, a- Ml (3, 4,8,9-t 1 h7t h 

^>-3,3, 8, S-y- ^A-y p[2,3-hM y*/ ]) >-l 
--(/u)-<y^yT± bT* FH$ 

^012 0 6 hWli&<D%mc£ a, a-v^^/l/-3-(3, 
4,8,9-x byt Kn-6-> h * ^>-3, 3, 8, 8-x h7^f/^ 50 
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7p[2, 3-hHy*y y y-w/^^o-tf^ftifc^fc* 

«fr&ft«:»fco «l* 55% Q 

1 H NMR (DMSO-de ) 6 1. 22-1. 50 (18H, m) , 2. 02-2. 24 
(2H, m) , 2. 55 (3H, d, J= 4. 4 Hz) , 2. 97-3. 40 (2H, 
m), 3.94 (3H, s), 7.09 (1H, s), 7.45-7.69 (4H, m), 

8.06 (1H, br s)„ 
&f&9i 27 8 

a t a-i/t fvlHH4-fcT V ^)-3-(3, 4, 8, 9- 

fh7t b* ^-3,3,8,8-7" h7^f^7D 

[2,3-hH y*y y y-i-^^^yfyrt br? K- 

-&J*«2 0 6 4rKl«<D*ifetJ;iJ a, a-v^ 7vU-3-(3, 
4,8, 9- x h9t Kn-6-^ h *i/-2, 3, 8, 8-x F7^f^ 

7 p [2, 3-h] >fy^y!Jy-w /w) >gf Bfis i 

4-(T 5 J / fc° y jr* 
49% Q 

1 H NMR (DMSO-de) 6 1.17 (6H, s), 1.45 (6H, s), 1.6 
0 (6H, s), 2.05-2.25 (2H, m), 3.05-3.30 (2H, m), 
3.95 (3H, s), 4.33-4.50 (2H, m), 7.10 (1H, s), 7.4 
9-7.69 (7H, m), 8.48-8.58 (1H, m), 8.68-8.71 (2H, 
m), 9.05 (1H, brs) 0 
&J$m 2 7 9 

l-[4-(7^ ; e^f/H7x^]-3 ) 4 ) 8 ) 9-r h 7 t Kn- 
6-^ ^-3,3,8,8-^ h7^f^7n[2,3-h]^ 

y V 

5 K*flJi/*T*Wt£tt«:»fc. JR* 27% 0 

'HNMR (CDC Is ) 6 1.24 (6H, s), 1.32 (6H, s), 2.21 
(2H, s), 2.68 (2H, s),3. 92 (3H, s), 4.53 (2H, s), 
6.60 (1H, s), 7.34-7.42 (4H, m) 0 

[0 3 2 1 ] &f&m 280 
4- (3, 4, 8, 9-y- h7t Kp-6-^ h * v-3, 3, 8, 8-r by 

^f/v7D[2,3-h]^ y*/ y y-K;v)^^yrt 
h = h y 

^fijcfll 2 4 0 t Hflto^jfcfc: X V 1-[4-(^p^t< fvO 
7x^/l/]-3 ) 4,8 ) 9-fh7t Kn-6-y h^rv^-3, 3, 8, 8- 

x h7^f^7P[2, 3-h]>f y > r **e>*aft-&* 

Sr#fc 0 13% 0 

182-184 °C {^^ly~i/^jV^—v-;V) 0 
'HNMR (CDCls ) 6 1.24 (6H, s), 1.33 (6H, s), 2.21 
(2H, s), 2.69 (2H, s),3.80 (2H, s) , 3.93 (3H, s), 
6.62 (1H, s), 7.36 (2H, d, J = 8. 3 Hz), 8.44 (2H, 
d, J = 8.3 Hz) D 

^jtm 2 8 1 

4-(3,4,8,9-7 L byt Kp-6-y h^rv'-3,3,8,8-x by 
*^;V7u [2, 3-h] 4 y * / V >- W /W) y-fe? ^g^K 
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4- (3, 4, 8, 9- T" by M h * S/-3, 3, 8, 8-t 1 h 7 

7f/l^7n[2, 3-hH V 4 >T± 

b=-b])J^ (671 mg, 1. 79 mmol) <D?-9 (7mL) 
j§*^*ftT»B!E» (0.18 mL, 3.58 mmol) £#Q;i, 24 

±t/ttft»k^ h y aiff^ h y * a 

;^7A^p^F^77^ (/s^rtWS^f-^ 1 10 
OH (7)^5:1), $ bC^li *^Vl/*7^^ h ^77 

;-/\,frt>1&&fc£MX&&ik&90 (406 mg, IR 
* 50%) Srfcfc, 
104-106 °C 0 

X H NMR (DMSO-de) 6 1.19 (3H, t, J = 7. 2 Hz), 1.22 
(6H, s), 1.44 (6H, s),2.20 (2H, s), 3.16 (2H, s), 
3.86 (2H, s), 3.94 (3H, s), 4.10 (2H, q, J= 7. 2 H 20 
z), 7.10 (1H, s), 7.52-7.62 (4H, m), 12.60 (1H, br 

s). 

Gf&W 2 8 2 

2- [[[3-(3,4,8 t 9-rF7t K*-6-y h *is-3 t 3, 8, 8-x 

h7^f/w7p[2,3-h]>fy^y y ^-w/io^n/w] 

3- (3, 4,8, 9-x F7t h * ->-3, 3, 8, 8-r h7 

^^7p[2, 3-hH y^y y y-w/^^^-tf^r 5 

y (1.76 g, 5.03 mmol) (D hJ^> (3.5 mL) jgjftfc 
2-(^PD^l/y)7ny| >?:x^/Kx;*7Vl' (1.0 30 
g, 4. 84 mmol) is £tf b V ^)\>T 5 > (0.72 mL, 5.1 
8 mmol) £A0x., 85 VX* 3 Rfllfl«#Lfc. 

■Srfift*ft^ h y bob-*- h y 

;^7A^d-7F^77^ (^^f-y/KSf^^ l 
0:1 CO^ 5:1) [CflfcU v?xf;l/x- "r/V-^^l/fr 
hffighiktS^XmMik&m (905 mg, ft* 36%) 

115-117 °C 0 40 
'HNMR (CDCh) 5 1.33 (12H, s), 1.33 (3H, t, J = 
7. 2 Hz), 1.38 (3H, t, J= 7. 2 Hz), 2.24 (2H, s), 2. 
70 (2H, s), 3.93 (3H, s), 4.25 (2H, q, J =' 7. 2 H 
z), 4.31 (2H, q, J = 7.2 Hz), 6.62 (1H, s), 7.10- 
7.41 (4H, m), 8.57UH, d, J = 13.7 Hz), 11.09 (1H, 

d, J = 13.7 Hz) 0 

[0 3 2 2] terfim 283 
N-xf;W3-(3,4,8,9-rh7t Kn-6-y h*v--3,3,8, 

8-x i>7^^7p[2,3-h]^y*y y y-WA-)-<y 
fyj^y ■ 50 
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3-(3,4,8,9-rh7t Kn-6-y h * S/-3; 3, 8, 8-T" h 7 
^f;l/7n[2,3-h]>f y^y y V-l->r^)-<y-tf 
y (1.21 g, 3.45 mmol) tSXXf (Z)-3-3- N^p 
^^7 5 K (654 mg, 3.32 mmol) <DY)V^y (2.5 mL) 
h y xf/U7 5 > (0. 50 mL, 3. 55 mmol) £;fjP 
X-n 60 °C^2 l^ra. 80 °CT* 6 l*W«»Lfco R*B« 
^£ 2 M SitttfflL, ^fcftT^nT*-^* 

ft, mm^^x2^{HLtc 0 &t>itttmmzm\ 
mti- h y * ATksjrcgfcj*, bmw- h y 5^ 

3:1) fc«U ^^r^V^^^^^-^T^ajb^ 
(178 mg, iR* 14%) Sr#fc 0 

HL£ 109-111 °c 0 

'H NMR (CDCI3) 6 1.23 (6H, s), 1.24 (3H, t, J = 7. 
2 Hz), 1.32 (6H, s), 2.35 (2H, s), 2.67 (2H, s), 
3.16 (2H, q, J = 7. 2 Hz), 3.66 (1H, br s), 3.91 (3 
H, s), 6.59 (1H, s), 6.63-6.69 (3H, m), 7.11-7.19 
(1H, m) 0 
^f&m 2 8 4 

N-[3-(3,4,8,9-7 1 by t Kn-6-y b * ->-3, 3, 8, 8-r h 
7^^7n[2, 3-h] 4 y^r / y V-l->f /W) 7 m~/l/|-3 

-try ^r$y 

3- (3,4,8,9-fh7t Kn-6-^ h *$/-3, 3, 8, 8-7 1 h 7 

^f/v7n[2,3-h]>f y^y y y-W;U)^yfy7; 

>- (1.23 g, 3.46 mmol), 3-7* a* fc:° V i?> (0. 32mL, 
3.43 mmolh 1~ b V V J* tert-7' h K (4ll mg, 4. 
81 mmol), joJ:(j ? 2,2'-t^(v ; 7i^^^7^y)-l ) 
l'-tf-J-7fvl- (98 mg, 0.141 mmol) <DhJ^> (30.5 

mD iisi: h y ^(^y^yy fy7t h»^7 

v^^A(O) (65 mg, 0.0707 mmol) ^rJPx., 110 °CT^ 24 

2iH]tt!±)Lfc 0 &t>&izGmm*:m*mk-r b v 
mLtc 0 ?5i^istt^ y ^ 7 a ^ p v h ^ 7 7 

4- httWSIxf^ 3:1 0^1:1) tcfjtu ^ 

(796 m g> J|X* 54%) ^#/t 0 
IRj^ 204-205 °C 0 

l HNMR (CDCL ) 6 1.24 (6H, s), 1.34 (6H, s), 2.34 
(2H, s), 2.69 (2H, s),3.92 (3H, s), 5.79 (1H, s), 
6.61 (1H, s), 6.97 (1H, d, J = 7.6 Hz), 7.11-7.43 
(5H, m), 8.11 (1H, dd, J = 4.8, 1.4 Hz), 8.40 (1H, 

d, J = 2.8 Hz) Q 

[0 3 2 3] 285 
N- (3- b° y y -N- [3- (3, 4, 8, 9-f h 7 t Kn-6-y b 
^-3,3,8,8-r by * f^7P [2, 3-h] 4 V >-l 

-y(/u)y=iL^/u]T± br* K 

N-[3-(3,4,8,9-7 L by t Ku-6-y b * i^-3, 3, 8, 8-7 1 b 
y* f;^7P[2,3-h]^ y*y V y-W/i-) 7a:=/w]-3 
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-\?})i?>T5.> (513 rag, 1.20 mmol) ON.K-^f 

**W7 5 k (5 bl) mmc^T^miti- h y 

(66% jfc$MIM0(57 mg, 1.57 mmol) £7J0x., «BET£ 
fflT? 20 #|KHJH*U 7k&TT-fe5vI^ d y K (0. 11 m 
L, 1.50 mmol) SrflPx, MUX 15 ^«#Lfc 0 KJS 
ffl*^/i'-e2IIIl*ttiLfc. ^ 

*fc^rtti«sr* (2i) *5«toffiaidJfift^hy 

(^Vy/mm^/l- 1:1 1:2) Ul#U £ft& 10 

^a?rfifi\ ->y *y^7A? o?^77^- 

3:1) icifcU ^if/n-ryp 
a»6>JNMtStf-C*Wbfr* (176 mg, JR5£31%) 
fc. 

M/ft 157-158 0 C«, 

'HNMR (CDCh) 6 1.23 (6H, s), 1.24 (6H, s), 2.09 
(5H, s), 2.68 (2H, s),3.91 (3H, s), 7.09 (1H, s), 
7.25-7.67 (6H, m), 8.45-8.53 (2H,' m) 0 
GfSLm 2 8 6 20 
N->^W-N-[3-(3,4,8,9-r h 7 t Kn-6-^ h*is-3, 
3,8,8-7 h7^f^7D[2,3-h]^y^y ]) { jV) ' 

£7*812 8 5 tmmn^mzS: <o a- K^vSrfflv^-C 

xmmfc&yozmto w 74%, 

'HNMR (DMSO-de) 5 1.21 (6H, s), 1.46 (6H, s), 2.3 
0 (2H, s), 3.16 (2H, s), 3.43 (3H, s), 3.94 (3H, 30 
s), 7.10 (1H, s), 7.45-7.86 (6H, m), 8.27-8.29 (2 
H, m) 0 

2 8 7 

3-fc'y v ? =-/W[3-(3,4,8,9-T- F7t Kn-6-^ ^^-3, 
3,8,8-f h7^f^7n[2, 3-h]-f 7*/ y y-l—f/W) 
7a=yi-]7jyw^ Kg! ^^w^^x^rlgg?^ 
£j40Sl 9 0 tl^«©*j£tCj;«JN-[3-(3,4,8 > 9-r h7 
t Ko-6-> h * ->-3, 3, 8, 8-7 Y-7 / f;l/7 n [2, 3-h] 

4 v*; y v-i— r/w)7i^/w]-3-h°y wrx >tsx. 
if? an %m^,vfrb&mfc&m(DmmM.mit%tz 0 40 

JSffi'SrJP^., «te»*L"r*»b£**i»fc. ft* 29 

'HNMR (DMSO-de) 5 1.15 (3H, t, J = 7. 0 Hz), 1.19 
(6H, s), 1.41 (3H, s),1.48 (3H, s), 1.98-2.28 (2H, 

m), 3.00-3.30 (2H, m), 3.93 (3H, s), 4. 15 (2H, q, 
J = 7.0 Hz), 7.09 (1H, s), 7.53-7.74 (5H, m), 7.95 

(1H, d, J = 8. 0 Hz), 8.52 (1H, d, J = 3. 6 Hz), 8. 
67 (1H, d, J = 2.2 Hz), 12.79 (1H, br s). 50 
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[0 3 2 4] -oT&tf'J 288 
N- (3- 1" y ; J=-;V) -N- [3- (3, 4, 8, 9-7 h 7 fc K n -6-* h 
^->-3,3,8,8-7 h7^f^7B[2,3-h]-f y^y|)y-l 

N-[3-(3, 4, 8, 9-7 h 7 t h *i/-3, 3, 8, 8-7 h 

7 * 7 A- 7 n [2, 3-h] 7*7 y y-H*)7i=/l']-3 
- f y v^T 5 > (336 mg, 0. 786 mmol) ©7 h 7 t K 
D77/ (3 mL) Affile -f 7-77^1^ d u7>;Vfc~/\, 
(0.075 mL, 0.865 mmol) £iQx., ^J&T? 6 l$Pf58l# 
Lfc 0 KlSffil-SPK (1 mL) HX-XJ-iK (0. 5mL) Sr^JP 
S?ST-£b(C 3 lSlffl«#Lfc e S^JS-a-iftS: 5 M 

frmt-r v y ^AzKSJS-e'ffn, mk^^x 2 ottta 

$l:Iittv'!) *y^*7ix^o-r h^77^- 

twsixf/v 1:2 (D&mm^M tc&u 

y-Slif/^^lft^tSI^ (177 mg, 
jRSp 48%) £#7c„ 
14,6 168-169 °C„ 

'HNMR (CDCla ) 5 1.24 (6H, br s), 1.26 (6H, s), 2. 
14 (2H, s), 2.69 (2H, s), 3.91 (3H, s), 4.74 (2H, b 
r s), 6.60 (1H, s), 7.24-7.31 (2H, m), 7.39-7.53 
(3H, m), 7.70-7.78 (1H, m), 8.40 (1H, dd, J = 4. 6, 
1.3 Hz), 8.49 (1H, d, J = 2.0 Hz)„ 
&J&m 2 8 9 

N-7i-;H-{3,4,8,9-fh7t Ko-6-^ \~3fy-3,3, 
8, 8-7 (>7^f/l/7n[2, 3-hM V^r/U V-WA-)^ 

l-(3-7*B * 7 1 -3, 4, 8, 9-f h 7 t 
v--3,3,8,8-7 h7^f;l/7n[2,3-h]H , y^- / y y (51 
7 mg, 1.25 mmol) &£Xf7~]) > (0.04 mL, 1.50 mmo 
1) (DY)V3Ly (2.5 mL) gHglCjggfe* A-><7 A (570 m 
g, 1.75 mmol), ^^7 v 5 ^^ (II) (8. 4 mg, 0.0375 
mmol) fcj;t>* 2,2'-t"7(-/7ii/l/*77-fy)-l,l'- 
t"t7f^ (35 mg, 0.0563 mmol) 100 ^7? 2 

x2mmtaLtz 0 &irtrttmm*mamt-r v y 

SiLfCo a^^*tt->y *?JVU7J*t n-v 1^7 7 
(-^-y-WS^^f-A 10: 1 3:1) iC^L, 

v?zn^rc-^/i. 7 5^*S 0 B B^$-&TSS^!fe (226 m 

g, I|X* 42%) Sr#fc 0 
87-88 °C 0 

'HNMR (CDCh) 5 1.24 (6H, s), 1.34 (6H, s), 2.36 
(2H, s), 2.68 (2H, s),3. 91 (3H, s), 5.74 (1H, s), 
6.59 (1H, s), 6.89-7.30 (9H, m)„ 
£7&#!l 2 9 0 

K-7i-;WN-[3-(3,4,8 ) 9-7l7t Kn-6-> h^v'- 
3, 3, 8, 8-7 h 7 ^ f/b7o [2, 3-h] -1" 7^7 !) y-l-J 
;U)7^=-/U]7± H7 5 K*ti?ffi 
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N-7x^W3-(3,4,8,9-rh7t Kn-6-> h^>-3,3, 
8,8-x h7^^7P[2, 3-h]-f V^y D >--W/l-)-< 
>^-g>T$V (494 mg, 1.16mmol) O N, N-v^ fvW* 
5 K (2 mL) h V x-^/VT 5 V (0. 18 mL, 

1.28 mmol) to kXfT^JV? u ]) K (0.086 mL, 1.22 
mmol) SrJPA, liST 10 B*raft#Lfc 0 RiKfi-S* 

mmttmtmti- v v $j*&mmxmft, saw v y 9 

X., #IE«M8U mmit^m (364 nig, ft* 62%) Sr# 

'HNMR (DMS0-d 6 ) 6 1.56 (6H, s), 1.37 (3H, s), 1.5 
1 (3H, s), 1.95 (3H, s), 2.50 (2H, s), 3.26 (2H, 
s), 3.93 (3H, s), 7.09 (1H, s), 7.30-7.80 (9H, m), 
12.70 (1H, s) 0 

[0 3 2 5] 291 .20 

1- (3- -fu^y^ n/O -3, 4, 8, 9-r byt b* 
v"-3,3,8 f 8-r h7^f/H-7D[2 f 3-h]^ y 7 

l-(3-7 > P ; t7x^V)-3 ) 4,8 ) 9-7 1 F7t Kn-6-y h^r 
v*-3, 3, 8, 8-fh7^ fvW:7 n [2, 3-h] >f V 7 V > (2. 
00 g, 4.83 mmol) (DWMit^M (20 mL) ^ffifC N-:/ 
P-ty^i/W* K (773 mg, 4.34 mmol) &&Xf 2,2' 
-T V If* Wy^P^h!) /I/) (79 mg, 0. 483 mmol) 
SrJD*. 60 °CT 6 0#^f»^t/c o SJCSjg^Sr 2 M 

*ttfc^2iattttiu ^^fc*S^gry^^T*T^ 30 
.ti^fflipjfift^ b y ^«t«, h y 

A^D^^77^^ (^tWSK^ 5:1 <£>H 

1:2) fcttU *Hft*»(Oitt|(Kft*t#fc. 
'HNMR (CDCls ) 6 1.25 (3H, s), 1.30 (3H, s), 1.35 
(3H, s), 1.36 (3H, s),2.26 (2H, s), 3.96 (3H, s), 
4.48 (1H, s), 6.96 (1H, s), 7.22-7.39 (2H,m), 7.50 
-7.62 (2H, m) 0 

zti&mwi^Mz.mteLs 4 m mt^mmm^^ 40 

(630 mg, i(X* 31%) «r#fc 0 
R£ 190-192 °C 0 

H NMR (DMSO-de) 6 1.24 (3H, s), 1.28 (3H, s), 1.3 
4 (3H, s), 1.41 (3H, s), 2.26 (2H, s), 3.97 (3H, 
s), 4.56 (1H, br s), 6.17 (1H, s) , 7.24 (lH,s), 7. 
59-7.62 (2H, m), 7.95-7.99 (2H, m) D 
i^f&m 2 9 2 

N-[3'-(3,4,8,9-x by t Kn-4-fc: Kn*^-6-* b* 
V--3, 3, 8, 8-rh7^ *f*)Vy u [2, 3-h] >f V * 7 V >--l- 50 
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&j&m2 5 4 tratRo^feKj; vi-(3-y f u*y*~si>) 

-3,4,8,9-7" h7t Kn-6-7 N^>-3,3,8,8-X 
^/U-4-^n[2,3-h]>T y^r / y y-/l/*3ctt/ 3-71? h 

4% 0 

1 H NMR (CDCls ) 6 1.25 (3H, s), 1.30 (6H, s) , 1.33 
(3H, s), 2.18 (3H, s),2. 26 (2H, s), 3.97 (3H, s), 
4.45 (1H, s), 6.96 (1H, s), 7.23-7.63 (8H,m), 7.72 

(1H, br s) 0 
&J&m 2 9 3 

N- [3* - (3,4,8, 9-X byt Ko-4-fc Kn^>>- 6 -^ b* 
i/-3, 3, 8, 8-x by J ^^y n [2, 3-h] y =*r J V 

^^2 1 2 ilRl«©*ffilCj;9 N-[3 , -(3,4,8,9-x h 
7t Kn-4-t Kn^v-6-7 h * 3, 8, 8-t" b 9 * 
^/^yu[2, 3-h] 4 y y-W;l/)[l,l'-^7^n 

/w]-3--f/u]T-fe hT $ KJ^Mffc^fttftfc, iR* 
88% 0 

1 H NMR (DMSO-de) 6 1.21 (6H, s), 1.37 (3H, s), 1.4 
5 (3H, s), 2.07 (3H, s), 2.32 (2H, s), 3.98 (3H, 
s), 4.61 (1H, br s), 6.18 (1H, br s), 7.26 (1H, 
s), 7.42-8.06 (8H, m), 10.19 (1H, s), 12.67 (1H, b 

r s) 0 

[0 3 2 6] GfiLM 294 
N-[3 , -<3,4 f 8,9-7 t h7t Ko-6-p« h^rv/-3,3,8,8-x 

by/ f/M-t^r V y n [2, 3-h] -fy^r/yy-W 
[1, l'-tf 7;n^/l/|-3— (j^]T± hT5 K 
N-[3'-(3,4,8,9-fh7t Kn-4-t Kn^r^-6-y h^r 
v/-3, 3, 8, 8-t- h y * ^/\»y p [2, 3-h] >f y 7 D 
4 Mil,!' - SUIT* bT $ K (290 m 

g, 0,598 mmol) <Z) ^pp^ (5 mL) jgffilC^gKfc 
(1.04 g, 12.0 mmol) ^JP^ X ^ffl"? 6 B^ffi 

^v'y*^7A^P^h^77>f- (^-y-y/m 

\'\<D'& 1:2) CftL, ^f-V-fi^c^M/ 
^^^ H B B^$ii:T^«^^ (209 mg, 72%) ^# 
fc. 

210-212 °C 0 

'HNMR (CDCls) 6 1.34 (6H, s), 1.56 (6H, s), 2.20 
(3H, s), 2.26 (2H, s),4. 00 (3H, s), 7.27-7.69 (8H, 
m), 7.84 (1H, s) 0 
^^'J 2 9 5 

5-[3-(3,4,8, 9-x byt Kn-6-y h 3f v^-3, 3, 8, 8-7 1 b 

y/^/uyn[2, 3-h]>r y^-y y y-K;u)7x^i/]-2 
-t°y ^vrsy 

N-(5-^n^e-2-t°y v?n/U)T-fe hT^ K (243 mg, 1.1 
3 mmol) i6 XXI 3-^7/ 7x-/I/*'pyi (249 mg, 
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1.70 mraol) <D 1, 2->>y b*Z/^?l/ (2 raL) JoiV^. 
9 J-)V (1 mL) mm^mi-hV^^ (198 mg, 1.86 
mmol) (D7k (1 mL) <fcO*X h 7 ^ ( h y 7 m ^ 

W^7^f y)^°7 v^-MO) (55 mg, 0.0475 mmol) §r 
JPx., 80 °C-C 15 B#raffi#L^: 0 SflJJS^f-TkSra 

«tttip»k+ h y 9 A*««-ea&* % jkk-j- h y a 

r/^"Cfti#- L , N- [5- (3-i/7 /7i^) -2- tf y 
^]7th75 K (205 mg, 4X$ 77%) £#/c 0 10 
'HNMR (CDCh) 6 2.25 (3H, s), 7.54-7.92 (5H, m), 
8.02 (1H, br s), 8. 32 (1H, d, J = 8. 0 Hz), 8.48 (1 
H, d, J = 2.2 Hz) 0 

^yozmt'o urn ii% 0 

MM. 165-168 °C (S^ufvlo:— ■ TtV) 0 

'HNMR (CDCls) 6 1.27 (6H, s), 1.30 (6H, s), 2.26 

(2H, s), 2.72 (2H, s),3.93 (3H, s), 4.50 (2H, s), 

6.57 (1H, dd, J = 8. 4, 0.8 Hz), 6.63 (1H, s), 7.32 

-7.56 (4H, m), 7.70 (1H, dd, J = 8. 4, 2.4 Hz), 8.3 20 

4 (1H, d, J - 1.8 Hz) 0 

-&J*W 2 9 6 

N-[5-[3-(3,4,8,9-fh7t b *i/-3, 3, 8, 8- 

y~ h7^f/v7D[2,3-h]>fy + / y ^-w^)?^ 

/W]-2-t°y i?~/\,]Tt hT$ K 

tz 5-[3-(3,4,8,9-7f7t h * ^-3, 3,8,8- 

r h7^f^7D[2, 3-hM y^y y ^-WA^y^ 

^]-2-t°y *?>7*>b N-[5-[3-(3,4,8,9-r by t K 
D-6-y F + v^-3, 3, 8, 8-r h 7 ^ f p [2, 3-h] ^ V 30 

y >-i— f /w)y^^/i/]-2-t: o y i?~;v]7t br^ 

IR* 8. 9% 0 

Hj£ 208-209 °C (^^vKt-tvU), 

'HNMR (CDCL) 6 1.27 (6H, s), 1.30 (6H, s), 2.23 
(3H, s), 2.26 (2H, s),2.72 (2H, s), 3.93 (3H, s), 
6.63 (1H, s), 7.25 (1H, d, J = 8.4 Hz), 7.38-7.58 

(4H, m), 7.91-7.96 (2H, m) , 8.51 (1H, d, J = 1. 4 H 
z) 0 40 

[0 3 2 7] 297 

N-[5-[3-(3,4,8,9-x by t Kn-6-y h 3,8,8- 

r F7^^7n[2, 3-hM y*y y y-i— r AOy^ 
^]-2-t°y^]^^^/^y7; K&lfett 

2 2 tfi^fO^fefCj; «9 5-[3-(3,4, 8, 9-x h7 
t Kn-6-y h^rvz-3,3,8,8-7 1 h7^f^7P[2,3-h] 

>r y^r / y y-i-^^)y^^/w]-2-t°y ^7?^ 



^2 0 0 3- 1 7 1 3 8 1 
314 

fc 0 4X^ 54% 0 

l HNMR (DMSO-de) 6 1.21 (6H, s), 1.45 (3H, s), 1.5 
2 (3H, s), 2.26 (2H, s), 3.00-3.40 (5H, m), 3.95 
(3H, s), 7.13-7.15 (2H, m), 7.58-7.78 (2H, m), 8.0 
2-8.52 (6H, m) 0 
&J&m 2 9 8 

6-(3if-y^^-)-3 f 4 i 8 f 9-7 : byt Kn -3, 3, 8, 8-5* by 

^/h-7x^7p[2, 3-h]>f y*y y yjMMfi 

t Kn-2, fvl/-5-(2-y f;Wl-yD^/i,)^y 

y^vfcJcu^vy^ h y^foSWk^*©*** 

tz 0 IR* 32% 0 

1 H NMR (DMSO-de ) 6 1.23 (6H, s), 1.32 (3H, t, J = 
7.5 Hz), 1.45 (6H, s),2. 19 (2H, s), 3.12 (2H, q, J 
= 7.5 Hz), 3.17 (2H, s), 7.23 (1H, s), 7.63-7.80 
(5H, m) 0 

2 9 9 

N-(4-t: o y ^)-4-(3,4,8,9-x byt Kn-6- 

y b* ->-3, 3, 8, 8-x K7^f/^7P[2,3-h]^ y^ / y 

>K;i/)^yify^;^y75 KZ4ttfcttt 

H75/^f^)t , y^ (851 mg, 7.87 mmol) £fc° 

y^v (2 mL) fc:»flpu *#T 4-v-ry-<vif>y 

Mr:/^pij p ( L75 g> 8>66 j^joD 5 r Jp^ N 

h y pH 8 t L, K^^T*2|HltttU 

l^c 0 -frfc*fc*«wi^fts«fi^^ h y 

»&isfr>y*y>*7A^p^F^77^ mm 
^#tu 4-^ry-N-(4-t°y v^^/wy ^/u)^ 

yf^W>7; K (674 mg, km 31%) £#fc 0 
1 H NMR (CDCh + DMSO-de 2 }R) 6 4. 12 (2H, d, J = 
5.4 Hz), 7.20 (2H, dd, J = 4. 4, 1.4 Hz), 7.74-7.80 
(2H, m), 7.94-8.00 (2H, m), 8.08 (1H, br s),8. 50 
(2H, dd, J = 4. 4, 1.8 Hz) Q 

*<z>aaKft*t»fc. rttfc»»3i^t**i^ 4M 
»b7k*/Wili^*««r*n*, «je»«u, ^y y 

JR* 18% C 

'HNMR (DMSO-de) 6 1.24 (6H, s), 1.48 (6H, s), 2.1 
6 (2H, s), 3.19 (2H, s), 3.95 (3H, s), 4.34 (2H, 
d, J = 6.0 Hz), 7. 12 (1H, s), 7.83-7.89 (4H,m), 8. 
08 (2H, d, J = 8.4 Hz), 8.82 (2H, d, J = 6. 6 Hz), 
9.07 (1H, t, J =6.0 Hz) D 
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[0 3 2 8] Gfitm 300 
N-^;H-(3,4,8 } 9-rF7t: Kn-6-y Y*i/-3,3,8, 

t^JVT^^WfcM. (1.05 g, 15.6 mmol) SrtTJJ^^ 
(4 mL) f£i£fi¥U 7K^T Z/x;Vfc~jV 
?u}) K (3.30 g, 16.4 mmol) £r#P;i, ifit2 ^PW 

i^tsfpi&^-f h y 9**«^ca&8K sftBf^^^^ io 

y&$w YJfyyj— (Aarfy/S|xf;H:i CD 
ft i:i) (C«U ^fenfcSe^Sr^^/^-x/W-cas 
#LT 4-^T/-N-^ f MVf y^;v*yr ; K (1. 
54g, 56%) &#fc 0 

l H NMR (CDC1») 6 2.72 (3H, d, J = 5. 2 Hz), 4.50 (l 
H, q, J = 5.2 Hz), 7.84 (2H, dd, J = 6. 6, 1.8 Hz), 
7.99 (2H, dd, J = 6.6, 1.8 Hz) D 

*S:»fco AX* 26% D 20 
gtS, 146-148 °C (y ?y-/V-^xf/Wx-f;V) 0 
'HiNMR (CDCla ) 6 1.26 (6H, s), 1.32 (6H, s), 2.17 
(2H, s), 2.65 (3H, d,J = 5.3Hz), 2.71 (2H, s), 3. 
93 (3H, s), 4.43 (1H, q, J = 5.3 Hz), 6.63(1H, s), 
7. 57 (2H, d, J = 8. 3 Hz) , 7. 89 (2H, d, J = 8. 3 H 
z) Q 

3 0 1 

N-(2-T 5 ?vi-4-(3, 4, 8, 9-x 

h7t Kn-6-y h 3->-3, 3, 8, 8-x h7^f^7n[2,3 

-h]^f y*y y y-K/v)^^ K 30 

£>JGjMfl 1 9 0 t HttW&jfefcJ: 9 N-y fvW4-(3, 4, 8, 9- 
fh7t h^v'-3,3,8,8-7 L h^T^A^n 

[2,3-hM y^-y y y-W;v)-<yfy^;v*y7; K 

M 35% 0 

H£ 115-117 °C (S»xf;u-^x^x-f;Wo 
1 H NMR (CDCh) 6 1.26 (6H, s), 1.33 (6H, s), 2.14 
(2H, s), 2.71 (2H, s),2,84 (3H, s), 3.63 (2H, s), 
3.93 (3H, s), 5.57 (1H, br s), 6.57 (1H, brs), 6.6 
4 (1H, s), 7.62 (2H, d, J = 8. 4 Hz), 7.84 (2H, d, 40 
J = 8.4 Hz) D 
3 0 2 

3,4,8,9-fh7t Kn-6-7< h *S/-3, 3, 8, 8-x Y 7 / ^ 

/ v ^/v) 7 n [2, 3-h] >r y * y y >nifi»ifi 
-frj*W2 8 kWlM<Djjmz£V)G-*c; y ^#^4?:=. h y 

im* 37% 0 

St£ 182-184 °C 0 50 
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l HNMR (DMSO-de) 6 1.17 (6H, s), 1.50 (6H, s), 2.1 
8 (2H, s), 3.05-3.35 (2H, m), 3.87 (3H, s), 7.15 
(1H, s), 7.86 (1H, dd, J = 8. 6, 4.4 Hz), 8.02(lH, 
dd, J = 8.8, 1.8 Hz), 8.36 (lH, d, J = 8. 8 Hz), 8. 
51 (1H, s), 8.78(1H, d, J = 8.0 Hz), 9.21 (1H, dd, 

J = 4.4, 1.4 Hz) 0 

[ 0 3 2 9] &f$m 303 
3,4,8,9-x hyt Kn-6-y h=^>-3, 3, 8, 8-x Yy 

/p-i-(7-*y y xvu) 7 n [2, 3-hK y^yyy 

7- ^f/yy^/^>t^ K (1.21 g, 7.03 mmol) <D$ 
nn^A (8 mL) SSfci^S'jftffcy > (3.28 mL, 3 
5.1 mmol) £?8TU 90 0 Ce3 ^W#Lfc 0 SiS^i 

h y h y *a±-c«*, 5 

ii. »JEE*NSU 7-^y y y h y (984 mg N 
JR* 72%) fc»fc 0 

*H NMR (CDCls) 6 7.57 (1H, dd, J = 8. 5, 4.1 Hz), 
7.72 (1H, dd, J = 8.4, 1.4 Hz), 7.94 (lH, d, J = 8. 
4 Hz), 8.20-8.27 (1H, m), 8.50 (1H, s), 9. 06 (1H, d 
d, J = 4.2, 1.6 Hz) G 

tt*#fco ^ 48% D 
MM 172-174 °C (i/^;V^—^;V) Q 
1 H NMR (CDCla ) 6 1.25 (6H, s), 1.29 (6H, s) , 2.19 
(2H, s), 2.74 (2H, s),3.94 (3H, s), 6.65 (1H, s), 
7.43 (1H, dd, J = 8. 2, 4.2 Hz), 7.61 (lH, dd, J = 
8.2, 1,6 Hz), 7.85 (lH, d, J = 8.4 Hz), 8.15-8.21 
(2H, m), 8.95 (1H,* dd, J = 4. 2, 1.6 Hz) „ 
3 0 4 

N-^/H-(3,4,8,9-rh7t Kn-6-y h ^-3,3,8, 

8- y Yy **f-;vyu\2, 3-hH y^/y >-l->f /v)<<is 
fyj;y 

£j*«2 8 irf^l«o^iicj:i9 3-(y^/i-T5y)-<>y 
- h y/w«:fflV^T3ai^««r#fco 22% G 

105-107 °C (^f-/l.ai-x^-^^^y) 0 
'HNMR (CDCh) 6 1.24 (6H, s), 1.32 (6H, s), 2.35 
(2H, s), 2.68 (2H, s),2. 84 (3H, s), 3.73 (lH, br 
s), 3.92 (3H, s), 6.59 (lH, s), 6.63-6.70 (3H, m), 

7. 13-7.21 (1H, m) 0 
^J&m 3 0 5 

3,4,8,9-x Yyt Kn-3,3,6,8,8--<y^y f;Wl-7x 

^/uya[2 9 3-h] 4 y*y v >mmM 

2, 3-v^b: Kn-2, 2, 7- Y V / 5vW-5-(2-y f/Wl^P^ 
^)V)^y^yy^y (1.02 g, 1.94 mmol) & il^^X 
75 K (1.14 g, 9.43 mmol) <D Y/^> (10 mL) j§ 
^(C^-^r^S^yv (1. 10 mL, 11.8 mmol) £AP;^ 60 

Tc-e 2 mm. m^x 90 °ct 3 mmwLtc 0 
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ioo: i ©fiiou) (c#t U Mfb^-ftroftftttS* 

f/u»««:Jp*.. «je»«sl, mm\^m (65 mgN jix 

*3.9%) 

'HNMR (DMSO-de) 6 1.23 (6H, s), 1.43 (6H, s), 2.1 
9 (2H, s), 2.21 (3H, s), 3.11 (2H, s), 7.16 (1H, 10 
s), 7.64-7.80 (5H, m)„ 
£j£0<J 3 0 6 

l-(4->^ P^df-^/V7ai=/P)-3 f 4,-8,9-x h7t Ko- 
6-/ h*v-3,3,8,8-T- h7^f^7P[2,3-h]^y^f/ 

y 

^/-/HcJgfllU 3.3 M *<b*3H/3i^/— 

fc*SSrffc£tfT£l8{t'§-*j£#fc 0 ifc* 21% 0 20 
MM 213-214 °C 0 

'HNMR (CDC1 3 ) 6 1.23-1.54 (12H, m), 1.69-1.96(10 
H, m), 2.54-2.68 (1H, m), 2.28 (2H, s), 3.00 (2H, 
s), 4.01 (3H, s), 6.74 (1H, s), 7.39 (2H, d, J = 8. 
3Hz), 7.68 (2H, d, J = 8.3Hz)„ 

[0 3 3 0] &ffcW 307 
3, 4, 8, 9-Th7t Ko-6-^ h **y-Z, 3, 8, 8-y F7^f 
/H-(4-7i^V7i^)7D[2, 3-h]-f y^f/UV 

3 0 6 bmMCDj}'mc£<9 . 4-7x;Jr->-<yy 30 
= hyA'*fflV^T*«ft-S*Sr#yt. JR* 19%„ 
jR£ 198-199 °C (Ifflfcif-^-^^y). 
"HNMR (CDCh ) 6 1.39 (6H, s), 1.68 (6H, s), 2.40 
(2H, s), 3.00 (2H, s),4. 02 (3H, s), 6.74 (1H, s), 
7.12 (4H, d, J = 8. 7Hz), 7.18-7.26 (1H, m),7.42 (2 
H, t, J = 8.2Hz), 7.75 (2H, d, J = 8. 7Hz)„ 

3 0 8 

3, 4, 8, 9-TF7t Kb-6-> h*cis-3, 3, 8, 8-x h 7 * f" 

;v-i-(2-t7f/u)7P[2, 3-h] -ry*/ y 

^^3 0 6 i:IWl«O*ft(Cj:i9 % ^-t7h-h!J/V 40 
SrfflV^T*jHiTS'S*Sr1»fc. mm 37% 0 
R£ 158-160 °C fflMteufvVO. 

'HNMR (CDCL ) 6 1.29 (6H, s), 1.73 (6H, br s), 2. 
27 (2H, s), 3.05. (2H,br s), 4.03 (3H, s), 6.78 (1 
H, s), 7.56-7.70 (3H, m), 7.90-8.09 (3H, m),8.49 
(1H, s). 

3 0 9 

3,4,8,9-f h7t Kp-6-^ h#->3,3,8,8-Th7^f 
/W-l-[4-(l-tX y -^-/U) 7 7 n [2, 3-hH y* 
/ y V^ife 50 
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^>y~hy/w£IBv>T^JSi'fc^£#fc 0 ft* 18%„ 

B4,& 188-190 "C mm^^-^^-y) 0 ! H NMR (CD 
CL) 6 1.63 (6H, s), 1.68 (12H, br), 2.58 (2H, s), 
2.93 (2H, s 

), 3.42 (4H, br), 4.00 (3H, s), 6.71 (1H, s), 6.93 
(2H, d, J - 8.4Hz), 7.77 (2H, d, J = 8.4Hz) 0 

&rftm 3 1 0 

2,6-f^d, l-v?^ ^/^^)-4-(3,4,8,9-x h7t K 
n-6-> h^v--3,3,8,8-x h7^f^7D[2,3-h]^7 

* / y y-\-<< iv) y x. j —jvmBM. 

^*«3 0 6 kmm<DjjmK£.<o, 

fc#4tj«r#fc. UK* 50% o 

it& 211-213 °C (ftH^-^/V'-^^rf-^). 

'HNMR (CDCL) 6 1.50 (18H, s), 1.69 (12H, s), 2.4 

0 (2H, s), 2.98 (2H, s), 4.02 (3H, s), 5.90 (1H, 

s), 6.74 (1H, s), 7.53 (2H, s)„ 

[0 3 3 1 ] &mffl 311 
3, 4, 8, 9-x h7t Kn-6-y- h * i/-3, 3, 8, 8-x h7^f 
/P-l-(4-^ ^-/P-2-73i-/WlH-^ 5 A--5— f/U) 

7 b [2, 3-h] ^y^/y Vi&ifeiL 

3 o 6 1 mm<D%mz xv, 4-y ^-^-2-y * = 

/v-m-j 5 ^v-/p-5-7j/p#- h y /ws-fflvTSjUfc 

£*«r»fc. IR* 5% 0 

lift 238-240 °C <1W*:*77U). 

'HNMR (CDCL) 6 1.35 (6H, br), 1.65 (6H, br), 2.2 
9 (1H, br), 2.63 (lH.br), 2.71 (3H, br), 3.08 (2H, 
br), 4.01 (3H, s), 6.70 (1H, s), 7.22 (lH.br), 7. 
49 (2H, br), 7.90 (2H, br), 8.39 (1H, br) 0 
&f&m 3 1 2 

6-^f;H-(3,4,8,9-f h7t Kb -6-^ h * v--3, 3, 8, 
8-x h7^f^7n[2,3-h]-Y V y-\-4 >V)-2{\ 

H)-t°y yy 

£j*093 o 6 ir[flli©77i'i{cJ; •» . 3->7;-6-^f^- 

2(iH)-t-y vyyzm^xmmit'&vozmc. mm 53 ■ 
mm 178-180 1; mm^^) Q 

H NMR (CDCL) 6 1.33 (6H,- s), 1.51 (6H, s), 1.62 
(2H, br), 2.36 (3H, s), 2.58 (2H, br), 3.90 (3H, 
s), 6.06 (1H, d, J = 7. 3Hz), 6.59 (1H, s), 7.72 (1 
H, d, J = 7.3Hz)„ 
£/&0IJ 3 13 

l-y^P^yf/H,4,8,9-f l-7t Kc-6-y b 

3, 3, 8, 8-x h y / f/U7 b [2, 3-h] 4 y * / V >tia&lL 

^•j*W3 o 6 tmmo^m^x ->^B-<y^>-^/p 
#=-hy*fcffl^T«m&&*fc#fc. ux* 20% o 

197-198 °C (SSxf/l/). 
"HNMR (CDCL) 6 1.57 (6H, s), 1.65 (6H, s), 1.76 
(2H, br), 2.05-2.30 (4H, m), 2.44-2.57 (2H, m), 2. 
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88 (2H, s), 3.20-3.58 (3H, m), 4.00 (3H, s),6.67 
(1H, s) 0 

[0 3 3 2] &f&m 3 1 4 

l-(4-^ ^y7^^/V)-3, 4, 8, 9-r by t h 
*n3,8,8-rh7^/V7P[2,3-h]^ V^y JJ >M 

mm. 

m& i58-i6o °c mwt^Mo 

l HNMR (CDCls) 6 1.37 (6H, s), 1.46 (3H, t, J = 7. 
0Hz), 1.67 (6H, s), 2.41 (2H, s), 2.99 (2H, s), 4. 
02 (3H, s), 4.14 (2H, q, J = 7.0Hz), 6.74 (1H, s), 

7. 04 (2H, br d, J = 6. 1Hz) , 7. 75 (2H, br d, J = 
6. lHz) 0 

3 1 5 

3,4,8,9-r by fc Ko-W h^rv--3,3,8,8-x by* 

/w-i-[4-(i-y b*i/)y^^/i-]yv[2, 3-h]4 y 

Ml£ 130-132 °C (ft|fcai^/W) 0 

X H NMR (CDCls) 6 1.38 (6H, s), 1.39 (6H, d, J = 4. 
6Hz), 1.66 (6H, s), 2.43 (2H, s), 2.97 (2H, s), 4. 
01 (3H, s), 4.65-4.75 (1H, m), 6.72 (1H, s),7.02 
(2H, d, J = 8.3Hz), 7.76 (2H, d, J = 8.3Hz) Q 
^J&m 3 1 6 

Btft [4-(3,4,8,9-x h7t b 3,8,8- 

7f7^f^7n[2,3-h]^ y*y y ^-1-4^)7^^ 
/^]y=f-^^-^y L /^mmm 



r&m 3 o 6 1 mmojimz- «t 5 . 



gflfc 4-v-T/^ 
ft* 24% 0 



184-186 °C (ft*3i^)o 
'HNMR (CDCh) 6 1.35 (6H, s), 1.68 (9H, br s), 2. 
30 (2H, s), 3.05 (2H,br s), 4.02 (3H, s), 4.74 (2 
H, s), 6.74 (1H, s), 7.59 (4H, br) 0 
£fifc«3 1 7 

3,i8,9-rh7t Kn-6-^ h^rv/-l-[4-[2-(4-^ h 
i/^—A')^ h^i/]^m^/]/]-3, 3,8, 8-T fvP 
7n[2, 3-h]^y^r7 V >m.Wt1& 
-&*«3 0 6 iBJ«O^«fe|Cj;9, 4-[2-(4-^ 

JR* 35% 0 
»j£ 198-200 °C (R»^^)o 

'HNMR (CDCls) 6 1.37 (6H, s), 1.66 (6H, s), 2.39 
(2H, s), 2.98 (2H, s),3.07 (2H, t, J = 7.0Hz), 3.8 
1 (3H, s), 4.01 (3H, s), 4.23 (2H, t, J = 7.0Hz), 
6.72 (1H, s), 6.88 (2H, d, J = 8.6Hz), 7.03 (2H, 
d, J = 8.8Hz), 7.22 (2H, d, J = 8. 6Hz), 7.72 (2H, 
d, J = 8.8Hz) 0 



10 



20 



30 



40 
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[0 3 3 3] 3 1 8 

H>^p^^H,4 ( 8,9-TF7t Kn-6-> h3^>- 
3, 3, 8, 8-T" by/ V-tVy n [2, 3-h] >f V^/U ^SK^ 

^rt«3 o 6 tmrnnfimzj:*), ^^u^^y^^ 
gt a 210-211 °c mm^^) 0 

*HNMR (CDC1 3 ) 6 1.25-1.40 (2H, m), 1.58 (6H, s), 
1.65 (6H, s), 1.69-1.85 (6H, m), 1.96-2.07 (2H, 
m), 2.58-2.78 (2H, ra), 2.88-3.04 (3H, m), 3.99(3H, 

s), 6.67 (1H, s) 0 
Gtipi 3 1 9 

3,4,8,9-T 1 h7t Kn-6-^ h * 3, 8, S-'r by J 
;V-\-{2-y f;VfT/-/W4->f/U) 7 u [2, 3-hH V 

y y v 

1 * [^«6o*fetc j: 9 , 2-y f/^ry-/H- 
hvfr&m^xmmik&m&ftito &m 5% 

|&£ 127-128 °C (^**^) 0 

'HNMR (CDCls) 6 1.26 (6H, s), 1.37 (6H, s), 2.34 
(2H, s), 2.70 (2H, s),2. 74 (3H, s), 3.91 (3H, s), 
6.59 (1H, s), 7.37 (1H, s) Q 
3 2 0 

l-(3-7/^n7i^)-3,4,8,9-f by fc h 
^v-3,3, 8, 8-T" by / ^?V7u\2, 3-h] ]) Vffi 



a. 



atm 3 o 6 1 wimwm k ± 5 , 



47% Q 



50 



Rt^ 198-199 °C (S8xf;l/-^*fy) 0 

'HNMR (CDCL) 6 1.24 (6H, s), 1.33 (6H, s), 2.24 

(2H, s), 2.69 (2H, s),3.92 (3H, s), 6.62 (1H, s), 

7.06-7.18 (3H, m), 7.30-7.41 (1H, m) 0 

&f&m 3 2 1 

l-(2,4-i?7/v*u7 m^/w)-3, 4, 8, 9-x b 7 t Kn-6- 
> h^V-3, 3,8,8-r h7^f/V7P[2,3-h]^f y*/ y 

Sk^ 143-144 °C (^^» 0 1 H NMR (CDCls) 6 1. 14 
(3H, s), 1.32 (3H, s), 1.38 (3H, s), 1.39 (3H, s), 
2.17 (1H, d, J=15.8Hz), 2.34 (1H, d, J=15.8Hz), 2. 
63 (1H, d, J=15.6Hz),2.81 (1H, d, J=15.6Hz), 3.92 
(3H, s), 6.60 (1H, s), 6.77-7.00 (2H, m) , 7. 32-7. 43 
(1H, m)o 
GtfLm 3 2 2 

l-(3,5-> ? 7;VtP7x^)-3 ) 4 ) 8,9-7 h 7 t Kn-6- 
y h 3->-3, 3, 8, 8-x h7^f^7n[2,3-h]^y^r7 y 

*J*«3 0 6 fcra#G>;£ffifcJ:!K 3,5->?^/^n-<y 
✓-MI^*fflv^T*iB^*S:1»fco te* 42% D 
MM 198-199 °C (K^^-^^rf-y-^^^/^ 
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'HNMR (CDCls ) 6 1.24 (6H, s), 1.36 (6H, s), 2.30 
(2H, s), 2.69 (2H, s),3.93 (3H, s), 6.62 (1H, s), 
6.71-6.90 (1H, m), 6.93-6.98 (2H, m) Q 
[0 3 3 4] &f&M 323 

l-(2,3-v ? t h^i/-5-^y/7 7^)-3,4, 

8,9-r h7t Kn-6-> h * v"-3, 3, 8, 8-r by/^? 

p[2,3-h]^y^/yy 

Sr»fc. iR# 52% 0 10 
Rj£ 150-151 °C (^**y) 0 

*HNMR (CDCls) 6 1.22 (6H, s), 1. 34 (6H, s), 2.35 
(2H, s), 2.67 (2H, s),3.23 (2H, t, J = 8.8Hz), 3.8 
5 (3H, s), 3.92 (3H, s), 4.67 (2H, t, J = 8.8Hz), 
6.60 (1H, s), 6.75 (1H, s), 6.93 (1H, s) 0 
&!&m 3 24 

N-[[4-(3,4,8,9-rb7t h * i/-3, 3, 8, 8-x 

h7^f/V7P[2,3-h]^ V$rJ V >-W jV) 7 ^ =l;V] 

-frj*«3 0 6 tmmcD^mcx^o, n-ia-^r /7^~ 20 

IK* 65% 0 
R£ 234-235 °C (ft»3i^/U) 0 

1 H NMR (DMSO-de) 6 1.23 (6H, s), 1.45 (6H, s), 2.2 
1 (2H, s), 2.92 (3H, s), 3.17 (2H, s), 3.95 (3H, 
s), 4.33 (2H, d, J=3.8Hz), 7.10 (1H, s), 7. 61 (4H, 
s), 7.84 (1H, br) 0 
^J&m 3 2 5 

3,4,8,9-fh7t Kn-6-^ h^r^-l-(6-^ h3r>"-3-fc: 0 

y -3, 3, 8, 8-r n [2, 3-h] >f V 3f J 30 

-&*«3 0 6i:l5l*©*ftKJ:0 % 6-^ h3->-3-fc°y 

%o 

H NMR (CDC1 3 ) 6 1.23 (6H, s), 1.35 (6H, s), 2.33 
(2H, s), 2.68 (2H, s),3.93 (3H, s), 3.98 (3H, s), 
6.62 (1H, s), 6.77 (1H, dd, J=8. 4, 0. 6Hz),7.63 (l 
H, dd, J=8.4, 2.2Hz), 8.19 (1H, d, J=2.2Hz) Q 
^J&M 3 2 6 40 
3,4,8,9-r hyt Ko-6-^ h^v^-3,3,8,8-7 1 h y * *f* 
A--l-[3- (1-^/1^ h^rv')7x^]7o[2,3-h]^y 

&j&ms 0 6 tmm<Djjmc±v)^ 3-0-^/1^^ 

Tftfc. IR* 26% Q 

R£ 191-193 °C (K^^/U-^^i^y-v 1 ^^/^ 
-x/w) Q 

1H NMR (CDCh) 6 1.24 (6H, sj, 1.30-1.33 (12H, m), 
2.26 (2H, s), 2.69 (2H, s), 3.92 (3H, s), 4.52-4. 50 
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63 (1H, m), 6.60 (1H, s), 6.89-6.96 (3H, m),7.27 
(1H, t, J=7.4Hz) 0 
[0 3 3 5] 327 
3-(3 f 4,8,9-fh7t h 3r ->-3, 3, 8, 8-x h y 

^f^7a[2, 3-h] 4 ]) y-WA-) 7i/^ 

/Co JR$ 17% 0 
R£ 208-209 °C 

l HNMR (CDCh) 6 1.23 (6H, s), 1.31 (6H, s), 2.28 
(2H, s), 2.74 (2H, s),3. 93 (3H, s), 6.61-6.73 (3H, 
m), 6.85 (1H, t, J = 2. 2Hz), 7.09 (1H, t, J = 7. 8H 

^J&m 3 2 8 

3,4,8,9-x hy fc h =*r v--l-(6-> h^v-O- 

y>T ^ — f yw) -3, 3, 8, 8-x h 5 ^ f;P7 n [2, 3- 

hM y*y y >- 

R£ 170-171 °C (R»xf/l/-A,^fy) o 
'HNMR (CDCh) 6 1.27 (6H, s), 1.38 (6H, s), 2.70 
(2H, s), 2.79 (2H, s),3.91 (3H, s), 3.92 (3H, s), 
6.61 (1H, s), 7.11 (1H, dd, J = 9.0, 2. 5Hz), 7.39 
(1H, d, J = 2. 5Hz), 7.93 (1H, d, J = 9.0Hz) o 
3 2 9 

3-(3,4,8,9-7h7t b * ^-3, 3, 8, 8-r h 5 

^f/i/7o[2,3-h]^ y y-w/w) try i-* 

*'>KSrfflv^T*»t^«Sr»fc. 27%. 

R,& 145-146 °C mn=-7/i>-^*1}->-*M y-?* 

l H NMR (CDCh) 6 1.24 (6H, s), 1.37 (6H, s), 2.39 
(2H, s), 2.70 (2H, s),3.93 (3H, s), 6.63 (1H, s), 
7.27-7.32 (2H, m), 8.22-8.26 (1H, m), 8.28(1H, 

s). 

&tftm 3 3 0 

1- (6-^on-3-t 0 !J v^/U)-3,4,8, 9-x byt Kn-6- 
7< h^-3,3,8,8-7 1 h y * ^)Vy n [2, 3-h] -f y * J V 

Rj£ 140-141 °C (^**y) 0 

*H NMR (CDCh) 6 1.25 (6H, s), 1.36 (6H, s), 2.28 
(2H, s), 2.70 (2H, s),3.93 (3H, s), 6.63 (1H, s), 
7.38 (1H, d, J = 7.8Hz), 7.74 (1H, dd, J =7. 8, 2.2 
Hz), 8.42 (1H, d, J = 2.0Hz) o 
^f&m 3 3 1 

2- [2-«y-5-(3,4 ) 8,9-7h7t Kn-6-y h^r^-3, 
3,8, 8-7 1 h7^f/U7P[2,3-h]^ y^7!i y-l-Y/U)- 
l(2H)-t°y v?=;l/]-4-ey K 
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l-(6-^nn-3-f ]} i?=/W)-3, 4, 8, 9-r hyt Kn-6- 
/ h^->-3,3,8,8-r F7^f^7n[2,3-h]/fy^y !) 
y (1.0 g, 2.7 mmol), 4-K°V i?y K 1- 
^v'K (2.9 g, 21 mmolh 25% *fk7K*/Rlft*» 
(2.0 mL) *>«fctfBfcSg (6.0 mL) <D h/U^y (10 mL)i£ 
iftSr 30 B#p B 1JD^iiefELfc„ 

©sa^***^^. 8 m k y v^mm 

77-f- (?no!];M/^;-/l. 100:1(73^20:1) 
-CttKU $kmfc£rto (0.46 g, IK* 48%) 

'HiMR (CDCh) 6 1.20 (6H, s), 1.46 (6H, s), 2.65 
(2H, s), 2.88 (2H, s),3.93 (3H, s) , 6.03 (1H, br), 

6.62 (1H, s), 6.70 (1H, d, J = 9.2Hz), 7.04 (1H, 
br), 7.61 (1H, dd, J = 9. 2, 2. 6Hz), 7.79 (1H, d, J 

= 5. 0Hz), 8. 08(1H, d, J = 2.6Hz), 8.28 (1H, s), 
8.65 (1H, d, J = 5. 0Hz) o * 20 

[0 3 3 6] 332 
l-(2-t°y v^/U)-5-(3,4,8,9-x hy fc 
i/-3, 3, 8, 8-rh7^ "f^y o [2, 3-h] ^y^r/U V-l- 
^A-)-2(lH)-fc: o y V 
-fr««3 3 1 kmUtDfimicXV, MWl/ 

Btft 203-204 °C (ftlfcEfvl,--* 
l HNMR (CDCI3) 6 1.20 (6H, s), 1.46 (6H, s), 2.65 
(2H, s), 2.90 (2H, s),3.93 (3H, s) , 6.62 (1H, s), 
6.69 (1H, d, J = 9.4Hz), 7.33 (1H, td, J =5. 8, 1.2 30 
Hz), 7.57 (1H, dd, J = 9. 4, 2.6Hz), 7.80-7.95 (2H, 
n), 8.06 (lH,d, J = 2.2Hz), 8.55 (1H, d, J = 4. 2H 
z) 0 

333 

l-(4-^ ^)V-2-*J y ^/U)-5-(3,4,8,9-r h?t Kn- 
6-^ h^fv--3,3,8,8-x h^y ^vV-y n[2,3-hH V^/ 
y V-l-^^)-2(lH)-t 0 y > 

3 1 fcra«<z>3rifcicj;*K 4-*?vMv y > 1 
-**^K*rfflv^T*Hft'&*S:#*: 0 51% 0 

212-213 °C (ft»xf/P-^fy-^>fy^p 40 

'HNMR (CDCh) 6 1.21 (6H, s) , 1.52 (6H, s), 2.65 
(2H, s), 2.76 (3H, s),2.99 (2H, br s), 3.93 (3H, 
s), 6.62 (1H, s), 6.74 (1H, d, J = 8.8Hz), 7.57-7. 
75 (4H, m), 8.00-8.09 (3H, m) 0 
£f$m 3 3 4 

l-(3-^fvW2-*y y ^A-)-5-(3,4,8,9-T hyt Kp- 
6-y h^r^-3,3,8,8-7 1 h y / ^)Vy a [2, 3-h] V * / 

y r;i/)-2(iH)-t: o y >v v 

&&m3 3ikmm<Djsmc£9s 3-*?-/i>*s})> i 50 
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-**^KtfflV^T*Hft-fr»S:#fc 0 JK* 58% 0 

212-213 °C (ftixf^-^fy-^y/p 
fcTA^— r/i/) 0 

1 H NMR (CDCls ) 5 1.11 (3H, s), 1.30 (3H, s), 1.66 

(6H, s), 2.42 (3H, s), 2. 54-2. 69 (2H, m) , 2.73 (1H, 
d, J = 16.2Hz), 3.29 (1H, br d, J = 16. 2Hz), 3.90 
(3H, s), 6.58 (1H, s), 6.74 (1H, d, J = 9.4Hz), 

7.53-7.83 (5H, m), 7.99 (1H, d, J = 8.0Hz), 8.10 

(1H, s)„ 

3 3 5 

1- (7-y 5vl"-2-*y y ^/U)-5-(3,4, 8, 9-x h y t Kn- 
6-y h^r^-3,3,8,8-7 1 h7^f /V7P[2,3-h]-f V^r/ 
y V-l-^/W)-2(lH)-t: 0 y 

GtiSmz 3 l fcra«0>#ife{cj; 7-y^vi^y y y l 
-**i/KSrfflV^T*Hft-fr«t#fc. HX* 6% 0 
Nl£ 232-233 °C (Riif;U-^*fy) 0 
l H NMR (CDCh) 61.23 (6H, s), 1.58 (6H, s), 2.56 
(2H, s), 2.58 (3H, s),3. 01 (2H, s), 3.93 (3H, s), 
6. 71 (lH, d, J = 9.4Hz), 6.93 (1H, s), 7.44(1H, d 
d, J = 8. 4, 1.4Hz), 7.72-7.88 (4H, m), 8.23 (1H, 
d, J = 8.4Hz), 8.31 (1H, d, J = 1.8Hz) 0 
[0 3 3 7] &J&m 336 

2- [2-yj-^y-5-(3,4, 8,9-x h y fc Kn-6-y h^v--3, 

3,8,8-x h7^f^7P[2, 3-hM y^y y y-w/w)- 
K2H)-e°y ^7^-4- t°y i/^jj/vtf^m ^/u^x 

3 1 tmm<D^micx 4-t°y 

• «:#*:• *l* 36% 0 

*H NMR (CDCls ) 6 1.20 (6H, s), 1.42 (3H, t, J = 7. 
4Hz), 1.46 (6H, s), 2.65 (2H, s), 2.89 (2H, s), 3. 
93 (3H, s), 4.44 (2H, q, J = 7.4Hz), 6.62 (1H, s), 

6.71 (1H, d, J = 9. 3Hz), 7.59 (lH, dd, J = 9. 3, 
2.4Hz), 7.89 (lH,dd, J = 4. 8, 1.4Hz), 8.04 (1H, d, 

J = 2.4Hz), 8.47 (1H, s), 8.67 (1H, d, J = 4. 8H 
z) 0 

&J&m 3 3 7 

5- (3, 4, 8, 9-x hyt K*-6-y h * v^-3, 3, 8, 8-7 1 Yy 

^f/u7p[2,3-h]^y^y y ^-WA0-2(iH)-t: o y v 
y > 

1- (6- y o p -3- tf y i/~jV) -3, 4, 8, 9-7- hyt K d -6- 

y h3->-3, 3,8,8-x h7>f^7p[2,3-h]^y^y y 

y (4.0 g, ll mmol) CO 6 M ig^ (40 mL) 11. 
5 l*IBJP«!l31«Lfc. RJEERSrajaStfftaa, 8 M * 

■Mb-^hy r >^*^^p^xT/^ytt^L/'cm, w 
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(3. 6 g> mm 94%) &mz 9 

195-196 °C 0 

1 H NMR (CDCL) SI. 17 (6H, s), 1.38 (6H, s), 2.59 
(2H, s), 2.61 (2H, s),3.91 (3H, s), 6.31 (1H, br), 

6.52 (1H, d, J=9. 3Hz), 6.58 (1H, s), 7. 41 (1H, dd, 

J=9.3, 2.2Hz), 7.68 (1H, d, J=2.2Hz) D 
3 3 8 

l-^f;H-(3,4,8,9-f h7t h^v^-3,3,8, 10 

8-r F7^/V7n[2,3-h]^ y^/!i y-W/U)-2(l 

H)-t°y vV> 

5-(3,4,8,9-fh7t h *;y-3, 3, 8, 8-T h y 

/^/uyx2[2,3-h]4 y ^-W/w)-2(iH)-t 0 y 

/y (1.0 g, 2.8mmol) £ TMSf ffc^ h ]) (60%ffi 
ft, 0.35 g, 8.8 mmol) <D N, Nhv^y ^/Uft/UA.T 5 K 
(10 mL) ©ifflKSrSa-e 15 »IB»J$Lfc„ RJftfflnca 
— Y*9l' (2.0 mL, 32 mmol) Sr^fiTiflX, 

9 mmmwLtc 0 1 m *»fl^y 

T^Lfcg, ««-*- h y ^tglU SJ±Tt« 

2:1:10^1:2:2) -c««lt\ *a^H B 0 *#/'c o 

x/wi^ffS^U *Wfrfr4fe (0.52 g, 50%) Sr 
jR£ 158-159 °C 0 

l HNMR (CDCL ) 6 1.20 (6H, s), 1.41 (6H, s), 2.61 30 
(2H, s), 2.65 (2H, s),3.60 (3H, s), 3.93 (3H, s), 
6.56 (1H, d, J=9.4Hz), 6.61 (1H, s), 7. 33 (1H, dd, 

J=9.4, 2.6Hz), 7.59 (1H, d, J=2.6Hz) G 

[0 3 3 8] &&ffl 339 

l-(3-t°y v ? =/W^^/U)-5-(3 l 4 f 8 f 9-r hyt Ko-6- 
y ^-3,3,8, 8-T h7^f/V7P[2,3-h]^y*y y 

>-i-^/i-)-2(iH)-b o y vV > 
y^^*n»Srfflv^-caai^*»sr#feo 38% 0 

H/K 247-248 °C (ft»^^/W-^*f"^) 0 40 
l HNMR (CDCL) 6 1.19 (6H, s), 1.33 (6H, s), 2.47 
(2H, s), 2.64 (2H, s),3. 91 (3H, s) , 5.18 (2H, s), 
6.60 (1H, s), 6.65 (1H, d, J=9.4Hz), 7.27-7.32 (l 
H, m), 7.42 (1H, dd, J=9. 4, 2.6Hz), 7.51 (1H, d, J 
=2.2Hz), 7.77 (1H, dd, J=7. 6, 1.8Hz), 8.57 (1H, d 
d, J=4.8, 1.4Hz), 8.64 (1H, d, J=2. 2Hz) D 
&&9i 3 4 0 

l-(4-t°y ^^^^^/W)-5-(3,4,8, 9-fh7fc Kp-6- 
y h^r^-3,3,8,8-x h^^^/W^o[2,3-h]^y^y ]) 

/U)-2(lH)-fc°y vV y 50 
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^fifc«3 3 8 i:ra«0*fetJ:5, 4-(^ppyf-^)t° 
.y^^«*«rfflV^T*Wk^fcfc»fc 0 JK* 63% 0 
St& 199-200 °C (^xf/i,-^y/pt:>x-T 

l HNMR (CDCL) 6 1.19 (6H, s), 1.35 (6H, s), 2.52 
(2H, s), 2.64 (2H, s) , 3. 92 (3H, s), 5.17 (2H, s), 
6.61 (1H, s), 6.68 (1H, d, J=9.8Hz), 7.21 (2H, d, 
J=5.8Hz), 7.45-7.48 (2H, m), 8.59 (2H, d, J=5. 8H 
z) 0 

3 4 1 

l-(2-fc°y v^/M fvU)-5-(3, 4,8,9-x F7k Kn-6- 
y h ^>-3, 3, 8, 8-x l>7^f^7P[2,3-h]>f y^y y 
V-l— f AO -2 (1H) - tr° y 

^*W3 3 8 tmm<D^miZi: Q % 2-(y n py fyW) tr 

191-192 °C (^xf;P--s^ty) 0 
'HNMR (CDCL) 6 1.20 (6H, s), 1.35 (6H, s), 2.57 
(2H, s), 2.65 (2H, s),3.92 (3H, s), 5.22 (2H, s), 
6.60 (1H, s), 6.61 (1H, d, J=9. 0Hz), 7.17-7.27 (1 
H, m), 7.42 (1H, dd, J=9. 2, 2. 2Hz), 7.49 (1H, d, J 
=7.6Hz), 7.67 (1H, dd, J=7. 6, 1.8Hz), 7.72 (1H, d, 

J=2. 2Hz), 8.52 (1H, d, J=4. 8Hz) Q 
^f&m 3 4 2 

l-(2-=W y ^/^y ^)-5-(3,4,8, 9-x by t Kp-6- 

y h^i/-3,3,8,8-r h7yf^7P[2,3-h]^yary y 

>-l-^/U)-2(lH)-t: 0 y Z?S> 

&i&w 3 3 8 1 mmojjm \z «t 5 , n^n^ ^ao * 

/ y >&m&&m^X3tMik&m*ft1t 0 54% 0 

210-211 °c (g^K^^-^y^ntv^-T 1 

*HNMR (CDCL) 6 1.19 (6H, s), 1.23 (6H, s), 2.53 
(2H, s), 2.64 (2H, s),3.91 (3H, s), 5.45 (2H, s), 
6.59 (1H, s), 6.66 (1H, d, J=9.6Hz), 7.37-7.50 (1 
H, m), 7.53-7.59 (2H, m), 7.65-7.73 (1H, m), 7.75 
(1H, d, J=2. 2Hz), 7.81 (1H, d, J=8. 0Hz) , 7.98 (1H, 

d, J=8.6Hz), 8.15 (1H, d, J=8.8Hz) 0 

[0 3 3 9] ^j&M 343 

1- (y zr. / -5- (3, 4, 8, 9-x K*-6-y h 
^^-3,3,8,8-t 1 h7^f/^P[2, 3-hM y^/IJy-1 
— f /U)-2(lH)-t°y i?/ y 

-frj*«3 3 8 £H«<0#ifcK:J;!K ^V^nS KSr 

fflv*T*«fc£fc«r»fc. JR* 38% 0 

j&ft 216-217 °C (gflxf/^^^fy-y^y/o 

l HNMR (CDCL) 6 1.18 (6H, s), 1.30 (6H, s), 2.44 
(2H, s), 2.63 (2H, s),3.91 (3H, s), 5.17 (2H, br 
s), 6.58 (1H, s), 6.66 (1H, d, J=9. 8Hz), 7.32 (5H, 

s), 7.38-7.43 (2H, m) G 
&f$m 3 4 4 

2- ^-^y-5-(3,4,8,9-7 L byt Kn-6-y h^rv^-3,3,8, 
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8-x h7^f/^n[2,3-h]^v^y y ;V)-\(2 

5- (3, 4, 8, 9-7 1 h7t Kn-6-y h 3r 3, 8, 8-x h7 

^f^7P [2, 3-h] ^fy^yyy-w M -2 (ih) -t°yy 
yy (1.5 g , 4.3 mmol) bfrMik-t-.h y (mm 

ft, 0.19 g, 4.8 mmol) CO N, N-v?y f;^;^7 5 K 

do mD ©sftsraa-e 25 #ra*#Lfc 0 bo£»2- 

^oP7th75K (0.51 g, 5.5 mmol) SrSffl"TfJP 

x_> sa-c 24 i*'nni»Lfc, Risjftt*Kftfr, 1 m 

y ^A*»«-e*j*Lfc«, «esw- h y *-m?«*u 
»BET-e*iSE***Lfco »&nfca«**a»^y* 

-A- 50:l©«20:l) "e»«LT, fcSASrWfco 
tlfc|§^ 0 B B CO^^y-/V (20 mL) }gffi{C3. 3M jfrfc** 
(5.0 mL, 17 mmol) Sr^Px., S?fiT* 1 

(1. 3 g, JR* 59%) %mc 0 

#H« 0 20 
l HNMR (DMS0-d 6 ) 6 1.34 (6H, s), 1.40 (6H, s), 2.7 
8 (2H, br), 3.08 (2H, s), 3.93 (3H, s), 4.60 (2H, b 
r), 6.59 (1H, d, J=9.5Hz), 7.06 (IH, s), 7.73 (1H, 
dd, J=9.5, 2.4Hz), 7.76 (1H, s), 8.27 (1H, d, J= 
2.4Hz), 8.33 (1H, s), 12.39 (1H, br) Q 
3 4 5 

2-^y-5-(3,4 > 8,9-fF7t: Kn-6-y h*v--3,3,8, 

8-x h7^f^7o[2,3-h]^ y y-W/v)-i(2 
^0»3 3 8 tmm^m^x^o, y^^mk^^* 30 

JB^TSMfl^fc«:#fco 17% 

'HNMR (CDCh ) 6 1.20 (6H, s), 1.30 (3H, t, J=7. 4H 
z), 1.42 (6H, s), 2.65(2H, s) , 2.73 (2H, s), 3.92 
(3H, s), 4.25 (2H, q, J=7. 4Hz), 4.68 (2H, br), 6.6 
0-6.65 (2H, m), 7.42-7.47 (2H, m) 0 
&f$m 3 4 6 

2-**y-N-(3-bf y v?:=:/l/)-5-(3,4,8,9-T h9t Kn- 

6- y h*v'-3 l 3,8,8-T h7^f^7P[2,3-h]^ y^y 

y >-w/^)-i(2H)-t: 0 y yyrt h7? k 40 

2-t^y-5-(3 ) 4 > 8,9-ff7t Kn-6-y h 3^-3, 3, 8, 
8-x h y J P [2, 3-h] ^y^r/!i y- W /W) -1 (2 

H)-try i^yftK ^/Ujh^tvI" (1.4 g, 3.2 mmol) 
1 3-7 5 y t° y v^y (O. 58 g, 6. 2 mmol) ©f * y V 
(10 mL) **«:T/P=fy#HftT 200 17 
#L/c 0 2 M JMfcSrJq*., ^PP*/^t?t 

8 M zfcSHb^ h y ***Jg»£JP;L 
T7;v*yttiaf:i, t»^Mxf/^#WL 
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b*ifc»itti4[lHt^ y * 7^pvf^77^ 

- (gmt^/W*9S—A> 50:1(7)^10:1) till 

yypt^x^r/^^ffgBU, (0.20 

g , urn 13%) *mtio 

MM 276-277 °C 0 

1 H NMR (CDCh) 6 1.21 (6H, s), 1.40 (6H, s), 2.66 
(4H, s), 3.93 (3H, s) , 4. 78 (2H, br s), 6.62 (IH, 
s), 6.71 (IH, d, J=9.3Hz), 7.18-7.27 (IH, m), 7.56 

(IH, dd, J=9. 3, 2. 6Hz), 7.69 (IH, d, J=2. 2Hz), 8. 
04-8.08 (IH, m),8. 33 (IH, dd, J=4. 6, 1.4Hz), 8.63 
(IH, d, J=2.6Hz), 9.65 (IH, s) 0 

[0 3 4 0] Gl&m 347 
N-(2-fc K P ^ v/x f /l/) -2-t^r y-5- (3, 4, 8, 9-f h y 
t Kn-6-y h ^y-3, 3, 8, 8-r Yy ^ ^jvy o [2, 3-h] 

4 y*y y y-w/w)-i (210 -try i»r± hr^ k 

<£/&#|3 4 6 km&<DjjmiZ£*) % 2rT%/*-9 J—fr> 

Srfflv^T*H{b-&ftSr#fc 0 59% 0 

St& 133-134 °C (SSxf/i/-^y7°Pt>x-r 

/w)„ 

'H1R (CDCh ) 6 1.20 (6H, s), 1.42 (6H, s), 2.65 
(2H, s), 2.68 (2H, s),3.41 (2H, m), 3.69 (2H, t, J 
=4.8Hz), 3.92 (3H, s), 4.64 (2H, s), 6.61 (IH, s), 
6.62 (IH, d, J=7.6Hz), 7.37-7.48 (2H, m), 7.63 (1 
H, d, J=2.2Hz) 0 
&f$&\ 3 4 8 

2-«y-5-(3,4 ( 8,9-7h7t Kn-6-y h * v--3, 3, 8, 
8-y hy^ *f~)vy a [2, 3-h] 4 y* / V y- W >v) -1 (2 

H)-t o yyyKi 1, i-v>y ^/w^i^w^^x/w 
'f;^ffl^t*ift^^#t 0 W 5i% 0 

'HNMR (CDCh ) 6 1.20 (6H, s), 1.42 (15H, s), 2.65 

(2H, s), 2.72 (2H, s), 3.92 (3H, s), 4.65 (2H, b 
r), 6.61-6.65 (2H, m), 7.40-7.48 (2H, m) 0 
&$Lm 3 4 9 

2-^^y-5-(3,4,8,9-x hy fc Kn-6-y h^fv^-3,3,8, 

8-x h 9 y n [2, 3-h] -f y ^ y y y-i— f ;v) -1 (2 
H)-try ^ 

2-^y-5-(3,4,8,9-rF7t Kp-6-> h*S/-3 f 3 f 8, 

8-x h7^f^7P[2, 3-h] 4 y^r / y y-W/l-)-l(2 
H)-try^>ft* 1,1-^^^3:^31^^ (2.7 g, 

5. 8 mmol) <D 6 M ^ (30 mL) »SSr 1 B#WiiP^5S 

^/WiOttftftS^TjEMft-fr* (2.5 g, W 97%)* 
»^231-233 °C (4W») 0 

'HNMR (DMSO-de) 6 1.34 (6H, s), 1.39 (6H, s) , 2.8 
0'(2H, br), 3.08 (2H, s), 3.94 (3H, s), 4.71 (2H, 
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s), 6.63 (1H, d, J=9.6Hz), 7.07 (1H, s), 7.76 (1H, 
dd, J=9. 6, 3.0Hz), 8.33 (1H, d, J=3. 0Hz), 12.40 
(1H, br) 0 
£$#J 3 5 0 

4-[[2-t#y-5-(3,4,8,9-fl-7t Kn-6-y- h ^>-3, 
3,8,8-x by/ 3-^7 u [2, 3 T h]-i y ^-1-^)- 

l(2H)-fc°y v^/H^A-] /f/H^T* 
£$#13 3 8 tlsMicD^&lCj; 9, 4-(/p*^fyO$ 
S#i£y-9/l^^Ti?jS<bl^>£#/c 0 JRSp 62% 0 
^b b b«„ 10 
'HNMR (CDCL) 6 1.18 (6H, s), 1.32 (6H, s), 2.47 
(2H, s), 2.63 (2H, s),3.91 (6H, s), 5.22 (2H, br 
s), 6.60 (1H, s), 6.67 (1H, d, J=9.8Hz), 7.37-7.46 

(4H, m), 8.01 (2H, d, J=8. 4Hz) 0 

[0 3 4 1] 3 5 1 

N- (2- 1 Ko^^i 9/W) -4- [ [2-^- 3- V -5- (3, 4, 8, 9-9 

h 9 t Ko-6-> h + 8, 8-9 h 9 / n [2, 3 

-hKy*/y v-w/u)-i(2H)-t"y ^-/u]^^]^ 

4-[[2-^-^y-5-(3,4,8,9-7 i h 9 fc Kn-6-/- h^^-3, 20 

3,8,8-9 h7^f/L-7D[2, 3-hM y^yu >-W/W)- 

l(2H)-t°y ^=/U]^f-/U]5fcA#H ^f^x^f^ 
(1. 0 g, 2. Oramol) £ 2-T 5 / x- ^ / — /U (2. 0 mL, 3 
3 mmol) <»* ; SVV (10 mL) 4 ^^PflSML 

fc. »»K:*tio*., i m 7kgHk9 h y p SrJq 

kftfcgejffcigSttv'y *y;v*7A^n? \>?774 30 

•C. ftftAfrfefc. ftbfotz'm.&gh'D^? ;->V (20 m 
L) 3.3 M WdtMI^9 S-^l&WL (3.0 mL, 1 

0 mmol) *Mz.. SS-C10 ^IRHWf Lfc. 

f/^-9/uj:»»feajfcs-&, mmik&m u,i g , 

* 96%) fcfcfc. 
M£ 175-176 °C„ 

'HNMR (DMSO-de) 6 1.28 (6H, s), 1.42 (6H, s), 2.6 
6 (2H, s), 3.09 (2H, s), 3.30-3.40 (2H, m), 3.50 40 
(2H, t, J=5. 6Hz), 3.93 (3H, s), 5.24 (2H, br), 6.6 
2 (1H, d, J=9. 6Hz), -7.07 (1H, s), 7.45 (2H, d, J= 
8.0Hz), 7.67 (lH.dd, J=9. 4, 2.2Hz), 7.88 (2H, d, J 
=8.0Hz), 8.51-8.57 (2H, m)„ 
3 5 2 

4-[[2-t*y-5-(3,4,8 1 9-7h7t K'n-6-y 
3,8,8-T" by* 9^7 n [2, 3-hH V*J ]) ^S-\-> < /V)- 

1 (2H) - 1° y i?=./v] y 9/w] £&M!jUftX 

£|&#J3 4 9 kra*©*fttJ:9, 4-[[2-^^y-5-(3, 

4, 8, 9-9 h 9 t Kn-6-y h ^-->-3, 3, 8, 8-9 h 9 t 50 
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7D[2,3-h]^ V*/ y V-1-- f7P)-l(2H)-fc°y v 5 -^] 
tc 0 62% 0 

1 H NMR (DMSO-de) 6 1.27 (6H, s), 1.42 (6H, s), 2.6 
5 (2H, s), 3.09 (2H, s), 3.93 (3H, s), 5.30 (2H, b 
r), 6.64 (1H, d, J=9.6Hz), 7.08 (1H, s), 7.49 (2H, 
d, J=8. 4Hz), 7.70 (1H, dd, J=9. 6, 2. 2Hz), 7.93 (2 
H, d, J=8. 4Hz) , 8. 58 (1H, d, J=2. 2Hz), 12.62 (1H, b 
r)o 

&J$,m 3 5 3 

4-[[2-t*y-5-(3,4,8,9-7h7t Rn-6-/- h^->-3, 
3,8,8-9 h7^9^7P[2,3-h]^ V >\>)- 

l(2H)-t°y i?=.;V]* f/Vj^yXT 5 K 
4-[[2-t^y-5-(3,4,8,9-7h7t Kn-6-/- b^r-y-3, 
3,8,8-9 by/ f^7n[2,3-h]^ V V-l-J *>)- 

i(2H)-fc°y^~/u]^9/iO£m#6fJ£&J£ (i.6 g , 3.1 

mmol) tt+tU/^piJ K (0.75 mL, 8.6 mmol) <D 
9h9t Kn77V (50 mL) N.N-^^fyl'*^ 
AT * K (0.1 mL) St^IlT'APx., R*S*SrSaT? 1 

fifi©fh7t Kn79V (50 mL) Affile 6.3 M 9^ 
J—frfflfc (30 mL) ^fSTAPx, 

mzmamti- b y Lfcti, ^9 h 

jtSr^Stt^y *^*5A^nv h^77^f- (? a 
P*^A/y */-/W5O:i0>&2O:i) t'UlLT, filS 
B H B £#fc„ # 6 ixfc|a^ B B B Srft Sfx: 9/u «t 9 L , 
M\Y&m (0.44 g, ft* 31%) 
14,* 262-266 °C 0 

'HNMR (CDCL) 6 1.18 (6H, s), 1.33 (6H, s), 2.49 
(2H, s), 2.63 (2H, s),3. 91 (3H, s), 5.21 (2H, s), 
5.64 (1H, br), 6.08 (1H, br), 6.60 (1H, s),6. 66 (l 
H, d, J=9. 0Hz), 7.39-7.47 (4H, m), 7.79 (2H, d, J= 
8.0Hz) o 

[0 3 4 2] -&/#0tJ 354 
N-^f;H-[[2-/)- J ry-5-(3,4,8,9-f K9t H'a-6-y 

h^ri/-3,3,8, 8-9 h 9 * o [2, 3-hM V * 7 y ^ 

-l--f'^)-l(2H)-t°y -^/l/l^f^^yXT; K 

3 5 3 i |5]1i(D7i-ffi(C i 9 , 40% / 9^T 5 W 
>^y-/w»*Srffl^-C*H^»S:»fc. iR* 4l%„ 
p B B B »„ 

'HNMR (CDCL) 6 1.18 (6H, s), 1.33 (6H, s), 2.49 
(2H, s), 2.63 (2H, s),3. 00 (3H, d, J=5. 2Hz), 3.91 
(3H, s), 5.20 (2H, br), 6.18 (1H, br), 6.59(1H, 
s), 6.65 (1H, d, J=10Hz), 7.36-7.46 (4H, m), 7.73 
(2H, d, J=8.0Hz) o 
■Sl&m 3 5 5 
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4-[[2-t*y-5-(3,4,8,9-7h7t Ko-6-j* h^rv'-3, 
3,8,8-x h7^/U:7P[2,3-hMy3r/ v 
l(2H)-tfy f^]-N-yp tVi/-<yX7 ^ K 

^TaH^ftSr^fco' JR* 57% 0 

jR£ 193-195 °C (ftixfyWA^fy-^y/p 

1 H NMR (CDCls) 6 0.97 (3H, t, J=7.2Hz), 1.18 (6H, 
s), 1.33 (6H, s), 1.55-1.65 (2H, ra), 2.48 (2H, s), 
2.63 (2H, s), 3.41 (2H, q, J=7.2Hz), 3.91 (3H, 10 
s), 5.20 (2H, s), 6.12 (1H, br), 6.59 (1H, s), 6.6 
5 (1H, d, J=9.0Hz), 7.37-7.45 (4H, m), 7.73 (2H, 
d, J=8.0Hz) o 
GWLm 3 5 6 

3,4,8,9-r F7t Kn-6-y h *S/-3, 3, 8, 8-7 1 hy/^ 
;H-[4-yf;^t)7i^]7n[2, 3-hM y^/D 

4-^f/W)^yy^Mi^ (0.776 g, 5.20 mmol) 
(DhJ^y (5 mL) to£TMWt (5 mL) J6»»C*?&T« 
mWt (0.5 mL) Sr7STLfc 0 0 20 

Kd-7-^ 2-v^ ^A--5-(2-y f/U-l^n^ 

-;V)'<y/77^ (0.929 g, 4. 00 mmol) O^Pxy 

(5 mL) JWfcSrfllX., 80 1 mmmWLtCo Rffcil 

ft*- h y h y *i*±-e««L 

^77^- h^fy/Six^2:l) KttU 
ft-&«Oitt(i«S«:#*:o -*UC 2.8 M ittb**/:** 

(7.4 mL) ^JPx., gffiJMSLfco 30 

LT*Hft^* (0.72 g, i|X* 43%) 
8t>& 137-140 °C 0 

'HNMR (CDCla) 6 1.37 (6H, s), 1.67 (6H, s), 2.39 
(2H, s), 2.55 (3H, s),3.00 (2H, s), 4.02 (3H, s), 
6.74 (1H, s), 7.36 (2H, d, J = 8. 2 Hz), 7.68 (2H, 
d, J = 8.2 Hz) 0 
[0 3 4 3] &f$tm 357 

l-(2, 3-^t KD-5-^y/77^)-3,4,8,9-r h y t 

h *i/-3, 3, 8, 8-7 F 7 ^ f ^7 p [2, 3-h]^ 40 

y*y y vvmM. 

£j5fc0!3 5 6 km%k<Djjmz£ «9 2,3-v^t K*-5-' <> 

*Jyy>%>v^yy;v*m^x&M\k&m*mz 0 ifc 

* 51% c 

Hj£ 144-148 °C (S»x^) B 

1 H NMR (CDCL) 6 1.39 (6H, s), 1.65 (6H, s), 2.45 
(2H, s), 2.98 (2H, s),3. 36 (2H, t, J = 8.8 Hz), 4. 
01 (3H, s), 4.72 (2H, t, J = 8.8 Hz), 6.73(1H, s), 
6.86 (1H, d, J = 8.4 Hz), 7.32 (1H, dd, J = 8. 4, 
1.8 Hz), 7.93UH, d, J = 1. 8 Hz) 0 50 
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&l&m 3 5 8 

l-(l,3-^yy^t*y- /W-5->f/W)-3,4,8, 9-x YyM 
Ko-6-p« h^rv^-3, 3,8,8-x h y * *f-jvy n [2, 3-hH 

y*y y yttifctt 

* 44% 0 

|R£ 156-160 °C (Ki^f/Wo 

'HNMR (CDCL ) 6 1.39 (6H, s) , 1.65 (6H, s), 2.45 
(2H, s), 2.99 (2H, s),4.01 (3H, s), 6.11 (2H, s), 
6.73 (1H, s), 6.97 (1H, d, J = 8.0 Hz), 7.17 (1H, 
br s), 7.27-7.29 (1H, m) 0 
&1$M 3 5 9 

N,N-^p<^-/V-4-(3,4,8,9-x Yy t Kn-6-y h^^-3, 

3,8,8-x h7^f^7n[2,3-h]>fy*y y y-W/W) 
yr 5 y^HS 

^^^hy/W«:fflV^T*ll^**r»fco 24% 0 
gift 165-168 t: /—/Wo 
'HNMR (CDCls) 6 1.40 (6H, s), 1.62 (6H, s), 2.58 
(2H, s), 2.94 (2H, s),3. 10 (6H, s), 4.01 (3H, s), 
6.73 (1H, s), 6.75 (2H, d, J = 9. 0 Hz), 7.77 (2H, 
d, J = 9. 0 Hz) Q 
3 6 0 

l-[4-(3,4,8,9-7f7t Kn-6-7< h * ^-3, 3, 8, 8-x h 

y y ^)vy p [2, 3-h] 4 y j y y-w /u) y ^ ^/w] ^ 

St^ 167-170 °C (RRni^/U-ai^y— /P) 0 
*HNMR (CDCls) 61.34 (6H, s), 1.71 (6H, s), 2.21 
(2H, s), 2.69 (3H, s),3.06 (2H, s), 4.03 (3H, s), 
6.77 (1H, s), 7.80 (2H, d, J = 8. 2 Hz), 8.14 (2H, 
d, J = 8.2 Hz) Q 

Sj&m 3 e 1 

3,4,8,9-x h7t Kn-6-y h^fv/-3,3,8,8-x Yy* 
/V-l-(2-^~/W)yn[2,3-hM V* / V y&lfetK 
<frj*W3 5 6 kmffi<Djjmz.£V 2-ft7xVi^ 

= h y^Srfflv^-raai^wsrftfco ix* 30% o 

M£ 154-156 °C (Sixf;l/-x^7-W a 
1 H NMR (CDCL) 6 1.41 (6H, s), 1.66 (6H, s), 2.59 
(2H, s), 3.00 (2H, s),4. 02 (3H, s), 6.75 (1H, s), 
7.29 (1H, br s), 7.82 (1H, d, J = 4. 6 Hz), 8. 05 (1 
H, br s) 0 

[0 3 4 4] £/&#J 362 
3,4,8,9-x Yyt Kn-6-y h*i/-3,3,8,8-x h^f- 
/U-l-[4-( h y 7/l/tP^/V)7x^]7P[2,3-h]>f 

y*/ y ylii 

^«3 5 6 tmmo^mci. v 4-(hy7/^p^f 



* 
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wm. 149-151 °c mm^Mo 

H NMR (CDCL ) 6 1.35 (6H, s), 1. 71 (6H, s), 2.19 
(2H, s), 3.05 (2H, s),4.03 (3H, s), 6.77 (1H, s), 
7.84 (4H, s) 0 
&f$.m 3 6 3 

l-(2,3-v ? t Kn-7-7* h^r^^-^^f/H-^yy'? 
7-^)-3,4,8,9-f f7t Kn-6-/- b ^ ->-3, 3, 8, 8-x 

£-$#j3 5 6 Affile J; 9 2,3-^t Kn-7-^ b 10 

=3r~>-2, 2-~S*^-iV-z>-^y^7yVll/\<Tfs=. b y/U£ffl 
l^-C*Jmis£-i»fc#fc D HX* 38% 0 

141-143 °C (-^^/^-x/W-Pie^^),, 
'HNMR (CDC1 3 ) 6 1.40 (6H, s), 1.56 (6H, s), 1.66 
(6H, s), 2.50 (2H, s),2. 97 (2H, s), 3.08 (2H, s), 
4.02 (3H, s), 4.06 (3H, s), 6.74 (1H, s), 7.12 (l 
H, br s), 7.46 (1H, br s) 0 
&f&m 3 6 4 

t"^[3,4,8,9-7F7t Fn-6-y b ~>-3, 3, 8, 8-x b 

y y [4- (7 ^ -fr^Jr) 7i^]7o [2, 3-h] -f 20 

v*j y v\=wtm 

3 5 6 tmm<Dijm^£*) 4-(y*-»3-*)-< 
yy-^ h v ^zm^xmMit&Mzmc, mm 48% 0 

m& 130-132 °C (i^^;u^-v-/l—^m^-^-^)o 
'h NMR (CDCh ) 6 1.37 (6H, s), 1.67 (6H, s), 2.35 
(2H, s), 3.00 (2H, s),4. 01 (3H, s), 6.74 (1H, s), 
7.27-7.63 (9H, m) 0 
3 6 5 

3,4,8,9-r hy t b * ~>-3, 3, 8, 8-T h7yf 

;V-l-[4-(l-y f /Hf ;P) 7 i-yl'] 7 □ [2, 3-h]-f y^r 30 

/ y vjgiHfi 

^0iJ 3 5 6 t J; <Q 4-(l-/> ^:n?vlx) 

✓<y>/= by/w£ffl^T*JSte^<H§fc 0 HX* 37% 0 
li£ 169-171 °C (gf^cfvP),, 

'HNMR (CDCL ) 6 1.31 (6H, d, J = 6.8 Hz), 1.35 (6 
H, s), 1.69 (6H, s), 2.29 (2H, s), 2.95-3.08 (1H, 
m), 3.01 (2H, s), 4.02 (3H, s), 6.75 (1H, s), 7.42 

(2H, d, J = 8.4 Hz), 7.69 (2H, d, J = 8. 4 Hz) 0 

[0 3 4 5] 366 
3,4,8,9-T 1 h7 t h^-3, 3,8,8-7" hy/ 40 

)\>-\- (5-p< ^/P-2-^-/W) 7 D [2, 3-h] A i)y 

>*ju#=.hv»zm^xmMik&y>>t:mc 0 mm 12 

MA 177-179 °C (gfWtx-f-Mo 

'h NMR (CDC Is ) 6 1.39 (6H, s), 1.69 (6H, s), 2.30 
(3H, s), 2.32 (2H, s),3.02 (2H, s), 4.02 (3H, s), 
6.73 (1H, s), 7.01 (1H, d, J = 4.8 Hz), 7.60 (1H, 
d, J = 4.8 Hz) 0 50 
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3 6 7 

3,4,8,9-x byt Kn-6-/- b * ->-3, 3, 8, 8-r by/f- 
/U-l-[4-( b y yfrj-v* h^v-)7x=yl-]7o[2,3-h] 

4 y*; y >mm& 

5 6 kmm<Djimc£<9 4-(hP7^tn> F 
*-»-<y>/~ b y/W&ffl^TSJtlfk£«*#fc 0 IIX* 
27%„ 

its 163-166 °c mm^^)o 

H NMR (CDCL) 6 1.36 (6H, s), 1.70 (6H, s), 2.25 
(2H, s), 3.04 (2H, s),4.03 (3H, s), 6.76 (1H, s), 
7.41 (2H, d, J = 8.4 Hz), 7.81 (2H, d, J =8. 4 H 
z) 0 

3 6 8 

2-^ b^->-4-(3,4,8,9-x Vy t Kn-6-/ b^>-3,3, 
8,8-7- h7^f/V7D[2,3-h]^ ydf-y y ^-1-^T/U)7 

4-fc KD^r->3-y h^-y^yy-HJ/W (0.895 g, 6. 
00 mmol) (Dh/^^y (5mL) & J; Ll^gf (5 mL) 
7ki<$Tig«i£ (0.6mL) ^JgTL/'c 
2,3-v^t Ka-7-y- h-^rv'-2,2-v ; y-^/U-5-(2-y-^-l 
--fa^.=.jV)^.yy"yyy (1. 16 g, 5. 00 mmol) (Ob 
(5 mL) mW-^x., 80 tT lH^tf^Lfc 

tmmti- b y ^^*^t«, saw- b y v a±-c 
n-7^77-f- (^^-y-wg^g?^^ 2:1 romstst 

Umit^m (6. 92 g, ft* 48%) 
jR£ 143-145 «C 0 

'HNMR (CDCh) 6 1.24 (6H, s), 1.33 (6H, s), 2.32 
(2H, s), 2.55 (1H, brs), 2.68 (2H, s), 3.89 (3H, 
s), 3.92 (3H, s), 6.61 (1H, s), 6.86-6.92 (3H, 
m) 0 

3 6 9 

l-(3,5-v^ n n-4-fy v?-^)-3,4,8,9-x h7t Kn 
-6-y b^r'>-3,3,8,8-X h7^f^7n[2,3-h]^ V* 

&tftm3 6 8 tmm<Vfimz.£ <0 nn-4-ey 

3%„ 

147-148 "C (-^^f-^)o 
'HNMR (CDCh) 6 1.34 (6H, s), 1.35 (6H, s), 2.19 
(2H, s), 2.78 (2H, s),3.92 (3H, s), 6.63 (1H, s), 
8.56 (2H, s). 
[0 3 4 6] 370 

l-(2-77=^)-3,4,8,9-f(-7t F'n-6-y b=¥^-3, 
3,8, 8-r h7^f/U7P[2, 3-hM V V 

3 6 8 1 mmoxm ic «t t> 2-7 n - b u 
^t«ift*»*iifc. mm 2s% a 
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H£ 125-127 °C (-^-^>-)o 

l HNMR (CDCL) 6 1.23 (6H, s), 1.41 (6H, s), 2.51 
(2H, s), 2.66 (2H, s),3.92 (3H, s), 6.49 (1H, dd, 
J = 3.4, 1.8 Hz), 6.58 (1H, s), 6.66 (1H, d, J = 
3.4 Hz), 7.48 (1H, d, J = 1.8 Hz) 0 

371 

2- (3, 4, 8, 9- r byt h *c i/-3 9 3, 8, 8-r by 

/ ^;vy p [2, 3-h] ^ y J ]) V-W M y * J -)V 

6 8 tmmcDjjmckvmm i-st jy^~ 

/u«rfflv^"C«JHft^ft*»fc. 19% 0 10 

Mfejft 186-189 °c mm^^-^^y)o 

'HNMR (CDCL) 6 1.22 (6H, s), 1.42 (6H, s), 2.64 
(2H, s), 2.74 (2H, s),3.94 (3H, s), 6.64 (1H, s), 
6.75-6.84 (1H, m)„ 6.98-7.03 (1H, ra), 7.24-7.32 (2 
H, m) 0 
&J&m 3 7 2 

3,4,8,9-fh7t h * V-3, 3, 8, 8-x b y * 7 

;V-l-(3-fx^yW)7C3 [2, 3-h] >f y*/ y V 
-&J*«3 6 8 i:rattO#ffifc±»J m7xy^v* 
^ h y /w*flli*T*«fr^«:»fco 45% 0 20 
tt/K 119-122 °C (^^» 0 

'HNMR (CDCL) 6 1.23 (6H, s), 1.35 (6H, s), 2.36 
(2H, s), 2.67 (2H, s),3.92 (3H, s), 6.60 (1H, s), 
7.11 (1H, dd, J = 5.0, 1.2 Hz), 7.30-7.39 (2H, 
m) 0 

3 7 3 

3,4,8,9-r byt h^-3, 3, 8, 8-x by 

;i/-l-(3-^f;W2-fxn;i/)7n[2, 3-h] y*;!iy 
-frfiK«3 6 8 ira«©*ifefcJ; 9 3-^^2-^*73: 
^*/VaJ?= h y/wSrfflV^T**fb-&»S:#fc. JR* 23 30 

Bt£ 195-197 °C (-^f^-H^^Oo 
'HNMR (CDCL ) 6 1.19 (6H, s), 1.40 (6H, s), 2.50 
(3H, d, J = 0.8 Hz), 2.63 (2H, s), 2.67 (2H, s), 
3.92 (3H, s), 6.59 (1H, s), 6.67-6.69 (1H, m), 6.8 
4 (1H, d, J = 3.6 Hz) 0 
[0 3 4 7] &f&&\ 374 

l-(2-^Dn-3-h°ijv ; ^)-3 ) 4 ) 8 ) 9-7f7t Kn-6- 

y b* v--3, 3, 8, 8-x h7^f^7P[2,3-h]^y*y y 
y 40 

£filE«3 6 8fcH«©;frftK:J:0 2-* n u-3-fc°y i» 

^/^^bV/^m^xmmit^m^mco ir* 291 

M£ 159-160 °C (|»if/l/-^*ty) 0 
'hNMR (CDCL) 6 1.21 (3H, s), 1.30 (3H, s), 1.36 
(3H, s), 1.39 (3H, s),2. 03 (1H, d, J = 15.8 Hz), 
2.25 (1H, d, J = 15.8 Hz), 2.70 (1H, d, J =15.8 H 
z), 2.81 (1H, d, J = 15.8 Hz), 3.92 (3H, s), 6.62 
(1H, s), 7.34 (1H, dd, J = 7. 2, 4.8 Hz), 7.69 (1H, 
dd, J = 7.2, 1.8 Hz), 8.46 (1H, dd, J= 4.8, 1. 8 H 
z) 0 50 
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&J$m 3 7 5 

l-(2, 6-v^ un-4-y ^/W-3-t: 0 y v^/W)-3,4, 8, 9-x 
byt h ^>-3, 3, 8, 8-7 1 h7^f^7D[2,3 

-hM y > 

fc. iR* 25% 0 

jR£ 97-101 °C (tt»3i^-^_*f-^). 
l HNMR (CDCL) 6 1.32 (3H, s), 1.33 (3H, s), 1.34 
(3H, s), 1.37 (3H, s),2. 02 (1H, d, J = 15.8 Hz), 
2.19 (3H, s), 2.32 (1H, d, J = 15.8 Hz), 2.74 (1H, 
d, J = 15.8 Hz), 2. 79 (1H, d, J = 15.8 Hz), 3.92 
(3H, s), 6.62 (1H, s), 7.20 (1H, s) D 
GtfLm 3 7 6 

3,4,8,9-T* h=>b Kn-6-y h * 3, 8, 8-x by 

/wi-t B 7^7n[2,3-h]^y*y y y 

^fi£«3 6 8 £|5H3Stf>#fe{C«fc 0 t°yis>*uu#~ b y 
^fcffl^TSHfc^Srftfco tt* 6% 0 

154-155 °C (Bfflfctfvi'-^ *y-»a 
H NMR (CDCL) 6 1.30 (6H, s), 1.34 (6H, s), 2.17 
(2H, s), 2.74 (2H, s),3.92 (3H, s), 6.62 (1H, s), 
8.57 (1H, dd, J = 2. 6, 1.6 Hz), 8.64 (1H, d, J = 
2.6 Hz), 8.87 (1H, d, J = 1.6 Hz) 0 
3 7 7 

3,4,8,9-T" h7t h^^-3,3,8,8-7 1 by 

/W1 _( 4 _- |>D7x^)7P[2,3-h]^ y^r/ V > 

6 8 £H«0>#«feKJ:0 4r=. hn^/= h 
y^fcfli^T»fl^4fcfc»;/t. iR* 42% 0 
jR£ 152-153 °C (Kg£^^-^-y-y) 0 
*HNMR (CDC1 3 ) 6 1.26 (6H, s), 1.33 (6H, s), 2.19 
(2H, s), 2.71 (2H, s),3. 93 (3H, s), 6.64 (1H, s), 
7.60 (2H, ddd, J = 8. 6, 2.2, 1.8 Hz), 8. 27 (2H, dd 
d, J = 8.6, 2.2, 1.8 Hz) 0 

[0 3 4 8] &f$m 378 
3,4,8,9-x F7t h 3->-3, 3, 8, 8-x by* ^ 

/V-l-[4-(y ^>V*)Vy >f^U)7x^;l/]7n[2 ) 3-hH 

y*y y v 

^ja«3 6 8 tmm<Dj?mc& 5 4-0 ^^7^=1 

h y/P*fflV^T*»b-fr*«r#fc. tt* 26 

IHjA 120-121 °C (RBf^^/W-^*^y)o 
l HNMR (CDCL ) 6 1.26 (6H, s), 1.32 (6H, s), 2.19 
(2H, s), 2.70 (2H, s),2. 72 (3H, s), 3.93 (3H, s), 
6.63 (1H, s), 7.58 (2H, d, J = 8. 4 Hz), 7.70 (2H, 
d, J = 8.4 Hz) D 
3 7 9 

3,4,8,9-r byt Kn-6-y h^f^-3,3,8,8-^ by* 7 

/\s-i-[i-(*^/i'X/\'*~/i')y*~/i>]yu[2, 3-hM y 

£j*«3 6 8 £H*©#ftfcJ:!J 4-(*3~^X/ls*~ 
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%o 

St& 189-190 °C (ft»3i^-^**^)o 
'HNMR (CDCh) 5 1.26 (6H, s), 1.33 (6H, s), 2.18 
(2H, s), 2.71 (2H, s),3.04 (3H, s), 3.93 (3H, s), 
6.63 (1H, s), 7.63 (2H, d, J = 8. 4 Hz), 7.99 (2H, 
d, J = 8.4 Hz) D 
3 8 0 

h(3-77^v)-3,4 > 8 > 9-r b7t Kn-6-> h*i/-3, 

3,8,8-t 1 hy/?-/i<7v [2,3-hM y y 10 

-fr*0!|3 6 8 i:lRl«0*jSfelCj:9 3-y n h y 

V*T«»ffrfr**»fc 0 tt* 31*0 

Mj£ 130-131 °C (KK^^-^^rf-^)o 

L H NMR (CDCh) 5 1.21 (6H, s), 1.40 (6H, s), 2.65 

(4H, s), 3.92 (3H, s),6.46 (1H, dd, J = 1.8, 0. 8 H 

z), 6.59 (1H, s), 7.44 (1H, dd, J = 1.8, 1.4 Hz), 

7.59 (1H, dd, J = 1.4, 0.8 Hz) D 

3 8 1 

3,4,8,9-x hyt Kn-6-> h 3f ^-3, 3, 8, 8-r h7^f 
/U-l-(3,4,5- h V / h^rv'7i^)7u[2,3-h]^y^ 20 

j y v 

-&*«3 6 8 i:IBl«(7>irftlCj:l9 3,4,5- h y > h^fi/ 
^<>^hyyvS:fl|V^T*mk-&»Sr#*:o 45% 0 
MjS 186-188 °C (Sixf;U-^^ty) D 
l HNMR (CDCh) 6 1.25 (6H, s), 1.34 (6H, s), 2.34 
(2H, s), 2.69 (2H, s),3.84 (3H, s), 3.86 (6H, s), 
3.93 (3H, s), 6.61-6.62 (3H, m) 0 
[0 3 4 9] &$Lm 382 
l-[2,2'-tf fc?y v ? y]-6-^/W5-(3,4,8,9-x h7t Kp 
-6-^ h ^3, 3, 8, 8-f h 7 ^ f/t^ 7 n [2, 3-h] ^ 7 30 

j y v-w/w)-2(iH)-if y >- 

l-[2 f 2'-lf try i/>]-6-<< ( /W-l, KP-6-t^7-3 
-try v^^/WtKx: h y (2.06 g, 7.51 mmol) (Dh/W 

(10 raL) jgJKJc, *?&T*flaiS (10 mDSrMTL 
tz 0 2,3-v>t h^rv'-2,2-^^f;W5-(2^f 
/H-yD^;l/)-<y/7 7y (1.45 g, 6.26 mmol) 
(Oh/u^iy (10 mL) *»Sr*TL, OTCT 10 

j3iv«afp*ft-j- h y * «e»^ h y ^ 40 

7A^P-7h^77^ (1% ^^7-/U/RSxf;l, 

<D& 5%) fc«U ftK^^yw — ***>frt>Wti&L 

xmmit^m (0.43 g> nx* n%) sr#/c 0 

HjK 231-234 °C 0 

'HNMR (CDCh) 5 1.22 (6H, s), 1.42 (6H, s), 2.66 
(2H, s), 2.89 (2H, s),3. 94 (3H, s), 6.62 (1H, s), 
6.76 (1H, dd, J = 9.2, 0.6 Hz), 7.32 (1H, ddd, J = 
7.2, 4.8, 1.0 Hz), 7.62 (1H, dd, J = 9. 2, 2. 6 H 
z), 7.80 (1H, ddd, J = 8.0, 7.2, 1.0 Hz), 7.91-8.0 50 
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2 (2H, m), 8.09 (1H, dd, J = 2. 6, 0.6 Hz), 8.28 (1 

H, dt, J = 8.0, 1.0 Hz), 8.44 (1H, dd, J = 6. 6, 2. 
2 Hz), 8.68(1H, ddd, J = 4. 8, 1.8, 1.0 Hz) 0 
£]&m 3 8 3 

l-(8-*7vU-2-*/ y xvV)-5-(3,4,8,9-T VyM Kn- 
6-^ l^>-3,3,8,8-x h7^f^7D[2,3-h]^ V^r/ 

y y-w^)-2(iH)-try > 

-&J*«3 8 2 iR*0>#ifefcJ: 9 l,6-^tFn-h(8- 

^f-^-2-^y y ^/p)-6-^-^y-3-t°y v^y^^^xi h 
y/i/d»e>*Hft-fr**r#fc. Jfc* 29% 0 

jR£ 182-183 °C (R»3i^-^*-y-y) 0 
'HNMR (CDCh) 5 1.22 (6H, s), 1.45 (6H, s), 2.66 
(2H, s), 2.74 (3H, s),2.88 (2H, s), 3.93 (3H, s), 
6.62 (1H, s), 6.74 (1H, dd, J = 9. 2, 0.8 Hz), 7.47 
(1H, dd, J = 7. 6, 7.0 Hz), . 7.56-7.62 (2H, m), 7.7 
1 (1H, d, J = 7.6 Hz), 7.92 (1H, d, J = 8. 8 Hz), 
8.14 (1H, dd, J = 2.6, 0.8 Hz), 8.23 (1H, d, J = 
8.8 Hz) 0 

3 8 4 

l-(4-;*?yW2-try v>xv^)-5-(3,4,8,9-x h7t Kn- 
6-^ f>^i/~3,3,8,8-^ h7^f^7n[2,3-h]^y^r7 

y y-i-o ( /w)-2(iH)-try vs> 

I, 6-v^t Kp-i-(4-yf/w2-t 0 y ^x^)-6-^-^y-3- 

t°y irisX/lstf— h V;\s(3.22 g, 15.2 mmol) <D Y/V*. 
> (10 mL) SJRfc, *»T»WEIt (10 mL) «Tl 
fco 2,3-i/t Kn-7-^ b*i/-2, 2-v 5 ^ ^-5-(2-^ ^ 
/U-l-^u^^/l^yy y^ (2.72 g, 11.7 mmol) 

oh/i^y (io mL) «HftSr*TU ^~C30 5>Pfl»# 

fci^fiaipjfi^ h y *i***«-?as«K isiw- h y ^ 

7A?n-rf^77^- (1% /v/Sffifc^fvl/ 
(D& 5%) KflfcU SblCiiaEttS/y*yyP*7A^n 
vh^77^- (Aarfy/S|x^ in) [ctftU 
BMfct^A' •^f->^feHfe B s B LT*ja^^ (1.00 

g, urn 19%) ^#fc Q 

Bfc/k 161-162 °C 0 

'HNMR (CDCh) 5 1.19 (6H, s), 1.45 (6H, s), 2.44 
(3H, s), 2.64 (2H, s),2.89 (2H, s), 3.92 (3H, s), 
6.60 (1H, s), 6.68 (1H, d, J = 9. 6 Hz), 7.13 (1H, 
ddd, J = 5. 2, 1.6, 0.8 Hz), 7.55 (1H, dd, J = 9. 6, 

2.6 Hz), 7. 70 (1H, d, J = 1. 6 Hz), 8.00 (1H, d, J 
= 2.6 Hz), 8.38 (1H, d, J = 5. 2 Hz) 0 

[0 3 5 0] ^J&m 3 8 5 ' 
4- (3, 4, 8, 9-T F7t Kp-6-^ h 3r v-3, 3, 8, 8-7 1 h 7 

t^-jvyu [2, 3-h] ^y^yy w /u) tf y i?> i-jr 

4— >T/t°y v^V 1-^-^f^K (1.26 g, 10.0 mmol) <£> 
h/ny (5 mL) 7K^T^»^ (5 mL) £MT 
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Ltz 0 2, h *y-2, 2-v J y ^/W5-(2-y 
^-l-^a^-^^y/^^V (1.63 g, 7.00 mmol) 
cDr-zt^r.^ (5 mL) mmZffiTL, 0 °CT 30 #IW» ' 

$^>(c so t-e 30 ftmmwLtz, Ritu-^mc^m 

ffiLfc 0 -g-^fc^ltJi^TKioit/^Dife^ h y y& 

m Ltz 0 mm.zm.m'&y v u v^u y&twbyyy 

Sg a B B LTSIft^« (1.33g. IK* 54%) SrUfc. 10 
St£ 197-199 °C„ 

'HNMR (CDCL) 6 1.23 (6H, s), 1.39 (6H, s), 2.41 
(2H, s), 2.68 (2H, s),3.94 (3H, s), 6.64 (1H, s), 
7.38 (2H, d, J = 7. 0 Hz), 8.25 (2H, d, J =7. 0 H 

z)„ 

3 8 6 

4-7<^l'-l-[4-(3,4 > 8,9-7 1 byt Kn-6-> h^-v'-3, 
3, 8,8-T F7^f/V-7n[2,3-h]^ V^y U 

2-t°y v?=/w]-2(iH)-*y y/y 

4- (3, 4, 8, 9-7 h 7 t 1- ^>-3, 3, 8, 8-X h 7 20 

^f;U7n[2,3-h]^f y^r/ U y-l-^/P) fc°y v>> 1-^" 
3ri/K (3.52 g, 10.0 mmol) *5 &Xf2-? o n-4-y- fvl- 
(3.55 g, 20.0 mmol) <D*i/Uy (30 mL) *J 
ilWHH (6 mL)»JS{i 25% H^St/HM^ (4 mL) 

ffi Lfc 0 y * 7^^n?F^77 

-f-(^*ty/S»if/l' 2:1) iCttU S»if/l'i> 30 
b&m& LXmMit&V0 (2. 46 g, 50%) fcftfc. 

tt£ 218-219 U 

'HNMR (CDCls ) 6 1.26 (6H, s), 1.40 (6H, s), 2.51 
(3H, d, J = 1.0 Hz), 2.57 (2H, br s), 2.68 (2H, 
s), 3.91 (3H, s), 6.59 (1H, s), 6.61 (1H, d, J= 1. 
0 Hz), 6.64 (1H, dd, J = 8. 4, 1.2 Hz), 7.17-7.25 
(1H, m), 7.29-7.38(2H, m), 7.61 (1H, dd, J = 5. 2, 
1.6 Hz), 7.70 (1H, dd, J = 8. 0, 1.4 Hz), 8.82 (1H, 
dd, J = 5.2, 0.8 Hz)„ 

[0 3 5 1] &f&M 3 8 7. 40 
l-[4-(3,4,8,9-7h7t Kn-6-> ^->3,3,8,8-7 h 

7^^7d[2, 3-hM y^y y y-i-' (M-2-^v v 5 - 
/H-2(iH)-t°y v?y y 

4- (3, 4, 8, 9-7h7t K a -6-y- b* ->-3, 3, 8, 8-7 h y 

^f/u7n[2,3-h]-f y^-y y y-\-y M t°y -yy i-jr 

*->K (5.00 g, 14.2 mmol) 2-^nnfy-yy 
(16.1 g, 142 mmol) CO^-yUy (45 mL) *3 J; tfg^lfc 
(9 mL) mm\C 25% *{b**/ft»»* (6 mL) £AP 
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tz 0 &t>itizGmm*&&£vfflQmki- b y 7A*i 

^TvU), ^V^T^att^y^yVu^^A^n-v 

(^**Wft**f-^ 1:1) (cttU gl^T- 
^i^fffilLTSffifk^j (1.55 gv JR* 25%) 

B4£ 223-224 °C 0 

'HNMR (CDCL) 6 1.25 (6H, s), 1.38 (6H, s), 2.54 
(2H, br s), 2.69 (2H, s), 3.92 (3H, s), 6.24-6.32 
(1H, m), 6.61 (1H, s), 6.61 (1H, ddd, J = 9. 2, 1. 
4, 0.8 Hz), 7.34-7.43 (2H, m), 7.78 (1H, ddd, J = 
6.8, 2.2, 0.8 Hz), 7.93 (1H, dd, J = 1. 4, 0.6 Hz), 
8.61 (1H, dd, J = 5. 0, 0.6 Hz)„ 
GtfLm 3 8 8 

4-(3,4,8,9-fh7t Kn-6-y h * y-3, 3, 8, 8-7 h y 

^f^7D[2, 3-hM y y-\-y jv)-2(m)-t' }) z? 
y y 

4- (3, 4, 8, 9-7 h7t Kn-6-y h * y-3, 3, 8, 8-7 h y 

^f^7D[2,3-h]>f y^y y y-i-4M t°yi/y 

=^->K (0.90 g, 2.55 mmol) (DMfr&M (5 mL)*§ifc£ 

20 ^mmwtMULtc w&mfem**? y-A- (100 

mL) |Cjg/!?U STV^-TtK (20 mL) 5rftitSfg 
T? 30 #BB£#Lfc„ RiS»«E«:«ffiT-caMB«*U, 

ttjjssrfiafpjfi^-^- h y 9^**«-eft#, h y -7 

^7A^D7F^77^- (^nnl/^Oi 2% 
■y->^^SIgH B B LTSja^^l (0.52 g, HX$ 58%) 
jK^C 232-233 °C 0 

'HNMR (CDCL) 6 1.24 (6H, s), 1.40 (6H, s), 2.63 
(2H, s), 2.69 (2H, s),3.92 (3H, s), 6.35 (1H, dd, 
J = 6.6, 1.4 Hz), 6.60 (1H, d, J = 1.4 Hz), 6.61 (1 
H, s), 7.43 (1H, d, J = 6. 6 Hz), 11.42 (1H, br 
s)„ 

-ktfiW 3 8 9 

l-(4-fc°y =fyu)-i- (3, 4,8,9-7- byt Kn-6- 

y h^f^-3,3,8,8-7 h7^f^7D[2,3-h]-1' V*J ]) 

y-i-' ( yw)-2(iH)-t 0 y v 1 y ^ 

4-{3,4,8,9-7h7t Ko-6-y h * ->-3, 3, 8, 8-y b y 

y ^/vyv[2, 3-h]-r y^y y v-i— f /u)-2(iH)-f y v 5 

jy (1.06 g, 3.00 mmol) <D N 1 S-7^;l'*M7 5 
K (15 mL) !B»«(C*?&T, zMfcflS-J-MJ (60% 
fS^ftW (0. 360g, 9. 00 mmol) SrJPxfc^, 1ST* 3 
o ^-raffi^ L/Co 4-(y n n y ^/u) tr y ^^ii^ (o. 

738 g, 4.50 mmol) ^JB^L, 1 B#^tS# 
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»«-eas*, a«^hy 9A±T?tt», 

- 1-1 fctt 

(0.41 g, JK* 31%) £#fc 0 
M/£ 171-172 °C 0 

'HNMR (CDCls) 5 1.24 (6H, s), 1.40 (6H, s), 2.65 
(2H, s), 2.67 (2H, s),3.92 (3H, s), 5.18 (2H, br 
s), 6.28 (1H, dd, J = 7. 0, 1.8 Hz), 6.61 (1H, s), 
6.65 (1H, d, J = 1.8 Hz), 7.18 (2H, d, J = 6. 0 H 10 
z), 7.32 (1H, d, J= 7.0 Hz), 8.58 (2H, d, J = 6. 0 
Hz) c 

[0 3 5 2] &f&m 3 9 0 
l-(2-y h^v/xf/l/)-4-(3,4,8 > 9-fh7l: 
h*v'-3, 3,8,8-x h7^f^7P[2,3-h]>f y^r/Uy 

-W/v)-2(iH)-t°y it; v 

;Px-f/^fflV^tgI^§:#t 0 1ft* 38% 0 

85-87 °C (^^y-ffim^/^o 
'HNMR (CDCls) 5 1.23 (6H, s), 1.39 (6H, s), 2.63 20 
(2H, s), 2.67 (2H, s),3. 31 (3H, s), 3.66 (2H, t, J 

= 5.0 Hz), 3.92 (3H, s), 4.15 (2H, br s),6. 18 (1 
H, dd, J = 7.0, 1.8 Hz), 6.58 (1H, d, J - 1. 8 Hz), 

6.60 (1H, s),7. 39 (1H, d, J = 7. 0 Hz) 0 
^J&W 3 9 1 

1- (2-t°y ^^^^^)-4-(3,4,8,9-x by K Kn-6- 
y h^r^-3,3,8,8-7 1 by / 3-/^7 v [2, 3-h]-f V*/ V 

>-WA-)-2(iH)-t: 0 y y 

^fiKW3 8 9 i:RI«o*jftlcJ:5 2-(^pn^f/v)h a 

y^y*IWftSrfflv^T*mk-fr««r»fco flR* 57% 0 30 

H/£ 165-166 °C (S8xfyp-^^fy) fl 

1 H NMR (CDCls) 5 1.22 (6H, s), 1.38 (6H, s), 2.63 

(2H, s), 2.66 (2H, s),3.91 (3H, s), 5.26 (2H, br 

s), 6.23 (1H, dd, J = 7.0, 1.8 Hz), 6.58 (1H, d, J 

= 1.8 Hz), 6.59 (1H, s), 7.18-7.25 (1H, ra), 7.42 
(1H, d, J = 7.6Hz), 7.58 (1H, d, J = 7. 0 Hz), 7.66 

(1H, td, J = 7.6, 1.8 Hz), 8.53 (1H, d, J = 4. 8 H 
z) 0 

^J&^J 3 9 2 

2- t^y-4-(3,4,8 ( 9-fF7t: K*-6-y h * >"-3, 3, 8, 40 
8-x F7^f^7o[2,3-h]^y^y ]) *s-l-<{/V)-l(2 

H)-t°y ^yrt yt%y 

^*W3 8 9 tmmcDjjmiZiL 5 2-^PPTthT; 
K^^T«i^MiU|f: 0 M 56 
% Q 

Hj£ 251-252 °C mm^fr-t? 

'HNMR (CDCh ) 5 1.13 (6H, s), 1.29 (6H, s), 2.61 

(4H, s), 3.81 (3H, s),4.55 (2H, s), 6.14 (1H, dd, 

J = 7.0, 1.8 Hz), 6.22 (1H, d, J = 1. 8 Hz), 6. 80 (1 

H, s), 7.20 (1H, br s), 7.61 (1H, d, J = 7. 0 Hz), 50 
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7.65 (1H, br s) 0 
-frfiftfl 3 9 3 

N- (2-7 S J y ^ =f)\») V-4- (3, 4, 8, 9-y- 

h7t h*$/-3, 3,8,8-r h7^f^7P[2,3 

-hH v^y y >-w/io-i(2H)-t: o y yyrt br $ k 

fc. HX* 10% o 

Rk^L 166-168 °C (ft»a:^)o 

1 H NMR (CDCh) 6 1.13 (6H, s), 1.29 (6H, s), 2.61 
(4H, s), 3.68 (2H, d, J = 5. 6 Hz), 3.81 (3H, s), 4. 
63 (2H, s), 6.19 (1H, dd, J = 6. 8, 1.8 Hz), 6. 25 (1 
H, d, J = 1.8 Hz), 6.80 (1H, s), 7.14 (1H, br s), 
7.30 (1H, br s), 7.66 (1H, d, J = 6. 8 Hz), 8.47 (1 
H, t, J = 5.6 Hz) D 
[0 3 5 3] 394 

l-(3-t°y v^/M ^)-4-(3 1 4,8 > 9-f t byt Kn-6- 
y h * S/-3, 3, 8, 8-x h7^f/V7P[2,3-h]^ V* J V 
^-W/W)-2(lH)-t°y 

£j*W3 8 9 £H«©#felC«fc0 3-(ynny^)t: 0 
y^^4ttll*S:fliv^'C*«^*S:»fco 42* 56% G 
H£ 126-128 °C (R8xfyv-^^fy) 0 
1 H NMR (CDCls) 5 1.22 (6H, s), 1.39 (6H, s), 2.63 
(2H, s), 2.66 (2H, s),3.92 (3H, s), 5.19 (2H, br 
s), 6.25 (1H, dd, J = 6. 8, 1.8 Hz), 6.60 (1H, s), 
6.62 (1H, d, J = 1.8 Hz), 7.28 (1H, dd, J = 8. 0, 
4.8 Hz), 7.35 (1H, d, J = 6. 8 Hz), 7.72 (1H, d, J 
= 8.0 Hz), 8.57 (1H, dd, J = 4. 8, 1.6 Hz), 8.61 (l 

H, d, J = 1.6 Hz) 0 

3 9 5 

1-y ?yu-4- (3,4,8, 9-r H9t Kn-6-y h^r^-3,3,8, 

8-x h7y^7P[2,3-h]^y^y y >--W/v)-2(i 

H)-t°y *J/ y 
H£ 180-181 °C 0 

'HNMR (CDCls) 6 1.22 (6H, s), 1.40 (6H, s), 2.64 
(2H, s), 2.66 (2H, s),3.58 (3H, s), 3.92 (3H, s), 
6.23 (1H, dd, J = 7.0, 1.8 Hz), 6.58 (1H, d, J = 

I. 8 Hz), 6.60 (1H, s), 7.33 (1H, d, J = 7. 0 Hz) 0 

3 9 6 

1- (2-* J y xiA-y 5vP) -4- (3, 4, 8, 9-7 1 byM K P -6- 

y h^-i/-3,3,8,8-T- h^y ^y n[2,3-h]>r y^y y 

V-l-^/W)-2(lH)-b: 0 y v?y > 

y y Vift|fc!k*:fflV^T*«{t*«fc»*:. 55% 0 

189-190 °C (BRai^-^^f-^o 
l HNMR (CDCls) 6 1.22 (6H, s), 1.37 (6H, s), 2.65 
(4H, s), 3.91 (3H, s),5.47 (2H, br s), 6.24 (1H, d 
d, J = 6.8, 1.8 Hz), 6.59 (1H, s), 6.63 (1H, d, J 
= 1.8 Hz), 7.51 (1H, d, J = 8.4 Hz), 7.49-7.59 (1 
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H, m), 7.60 (lH,d, J = 6.8 Hz), 7.68-7.77 (1H, m), 
7.82 (1H, d, J = 8.4 Hz), 8.03 (1H, d, J = 8. 4 H 

z), 8. 14 (1H, d, J = 8.4 Hz) 0 
3 9 7 

2-[2-[2-^y-4-(3,4,8,9-Th7t 

3, 3, 8, 8-r hy/ "f-^y P [2, 3-h] ^y^r/y 

A-)-l(2H)-t°y i/^/Pj^^/H-lH-^ V K— /Wl,3 

(2H)-v ? ^"> 

^W3 8 9 i:lRl*0*ifelCj:5 N-(2-7*n^^/P) 

5 K*rfflv^T*]Hft-frftS:»fco ^* 14% 0 . 10 

it£ 226-228 °c (i / p^^-y^y-/^) 0 

1 H NMR (CDCh) 6 1.19 (6H, s), 1.50 (6H, s), 2.65 
(2H, s), 2.71 (2H, s),3.92 (3H, s), 4.13 (2H, br 
s), 4.26 (2H, br s), 6.15 (1H, dd, J = 7. 0, 1. 8 H 
z), 6.51 (1H, d, J = 1.8 Hz), 6.58 (1H, s), 7.14 
(1H, d, J = 7. 0 Hz), 7.72-7.84 (4H, m) D 
[0 3 5 4] ^fiScfll 398 
l-IXv^^A-T? y)^^/W]-4-(3,4, 8,9-x h7t K 
u-6-y h^r^-3,3,8,8-7 1 h7^f^7P[2,3-h]^ V 

*y y yu) -2 (ih) - t o y *jj > , 20 

9% 0 

111-113 °C (g^^^— 
'HNMR (CDCI3 ) 6 1.23 (6H, s), 1.38 (6H, s), 2.28 
(6H, s), 2.62 (2H, t, J = 6. 6 Hz), 2.63 (2H, s), 2. 
67 (2H, s), 3.92 (3H, s), 4.05 (2H, t, J =6.6 Hz), 
6.19 (1H, dd, J = 7.0, 1.8 Hz), 6.56 (1H, d, J = 

I. 8 Hz), 6.60(1H, s), 7.35 (1H, d, J = 7. 0 Hz) D 
Gtitm 3 9 9 30 
l-(:7^/l^fvV)-4-(3,4,8,9-x b7t Kn-6-y 1> 
^f^-3, 3,8,8-X F7^f^7P[2, 3-h] ^ y^/y^l 
-^/^)-2(lH)-t°y vV y 

ftj&mz 8 9 t\n\m<D^m^^^^^/^t2^ K^ffl 

V^TSJS^#J^#fl 0 te* 68% 0 

170-172 °C (RSfJi^-^*1f»„ 
'HNMR (CDC Is ) 6 1.22 (6H, s), 1.38 (6H, s), 2.63 
(2H, s), 2.66 (2H, s),3.91 (3H, s), 5.18 (2H, br 
s), 6.19 (1H, dd, J = 7.0, 1.8 Hz), 6.59 (1H, s), 
6.62 (1H, d, J = 1.8 Hz), 7.30-7.33 (6H, m) 0 40 
£j*M4 0 0 

4-[[2-^y-4-(3,4,8,9-rh7t: Kn-6-^ h^r^-3, 
3,8,8-X h7^f^7P[2, 3-h]-f V^y V V-l— fA-)- 

K2H)-t°y tf-jv^^jv 
Gtitms 8 9 tmm<Djjmz.£ u 4-(yp*^^)$ 

m 73% 0 

193-194 °C mWt***-^*^). 
'HNMR (CDCls) 6 1.23 (6H, s), 1.39 (6H, s), 2.64 
(2H, s), 2.67 (2H, s),3.92 (6H, s), 5.23 (2H, br 50 
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s), 6.24 (1H, dd, J = 7. 0, 1.8 Hz), 6.60 (1H, s), 
6.63 (1H, d, J = 1.8 Hz), 7.32 (1H, d, J = 7. 0 H 
z), 7.36 (2H, d, J= 8.4 Hz), 8.01 (2H, d, J = 8. 4 
Hz) 0 

-frj*«4 0 1 

N- (2- 1 K o * i/^)V) -4- [ V-4- (3, 4, 8, 9-x 

Vyt Kn-6-y h^ri/-3,3,8,8-7^ h7^f^7P[2,3 

-h]^y^yy >-i— r A-)-i(2H)-t°y i?~/i<]* ^vw]^ 
yxr $ K 

4-[[2-^y-4-(3,4,8,9-7h7t Kn-6-y h*is-3, 
3, 8, 8-r h7y^7P[2,3-h]^y*y y y-l-^/W)- 

K2I0- try v^^^]y ^f-^x^r^' 

(1.32 g, 2.64 mmol) }6 ±1/ 2-7 5 7 ^ * / —/I/ (2 m 
L, 33.1 mmol) <0*$/U;/ (10 mL) 7 0#PpWO^ 

ff^«Lfc 0 fSMMttyy*^7A^p^h^ 

7 7j~ (gm.^frl J—fr 19:1 9:1) (C 

jft (0. 81 g, 1|X* 58%) zmtio 
220-222 °C 0 

l HNMR (CDCh) 6 1.22 (6H, s), 1.40 (6H, s), 2.64 
(2H, s), 2.66 (2H, s),3. 48-3. 59 (3H, m), 3.76 (2H, 

t, J = 5. 0 Hz), 3.92 (3H, s), 5.18 (2H, brs), 6.2 
6 (1H, dd, J = 7.0, 1.8 Hz), 6.60 (IH, s), 6.63 (l 
H, d, J = 1.8Hz), 7.07 (1H, br t, J = 5. 5 Hz), 7.3 
0 (2H, d, J = 8.4 Hz), 7.35 (1H, d, J = 7. 0 Hz), 7. 
74 (2H, d, J = 8.4 Hz) 0 

[0 3 5 5] £/£0S4 0 2 
4-[[2-t^y-4-(3,4,8,9-7 1 h7t Kn-6-y 
3,8,8-x h7^f^7P[2, 3-hM V*/ ]} y-W M~ 

i(2H)-t°y v^/kM f/v]-N-(4-t°y> ? ^v)^yX7 

5 K 

4-[[2-t^y-4"(3 ) 4 ) 8,9-7h7t Kn-6-7< h^v^-3, 

3.8.8- t 1 h7y^7p[2,3-h]^y^y y t/v)- 
i(2H)-t 0 y ^ f-frx-xT/i' 

(2.78 g, 5.55 mmol) £ 1 M *®Ht;^ h V 

(30 mL) lc»fc£it\ 30 #mJqJKHBKLfc. RJCttS: 

aas-eftaa, 2 m mm (30 mD jo^/c 0 #m&& 

JftSrflKSU x*/— ^fc^T^*««*Lfc. ^<£> 
Mkf^Sr 2 HHftlJjg-f rtJcit), 4-[[2-**y-4-(3 f 

4.8.9- x YyM KP-6-y h * v--3, 3, 8, 8-r Yy *=f~/V 

y u [2, 3-h] >fy+yyy-H^)-i (2H) - 1° y >^/i/| 

t^mmmtmm (2.90 g ,^*w) £t#/c 0 

4-[[2-t= 3 ry-4-(3,4 ) 8,9-7h7t 
v--3,3,8,8-x h7y^7P[2,3-h]^ y^r/y 

-f /^)-i(2H)-fc°y (1.20 

g, 2.29 mmol), 4-T $ / \* }) i/> (0. 259 g, 2.75 mm 
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oi) jsitf i-t Kn^ri/-iH— <yy' h y T^-A— * 

?P^J (0.701 g, 4.58 mmol) <£> N,N-i^^f^*^A7 
5 K (10 mL) SJKfC, 7k/^T l-^^-3-(3-i/^^W 
T^yDtVW*/^^? K&lftS (0.483 g, 2.52 

mmol) ^jox., i i*imsp>K:*a-e 30 rnmut 

b»*ft**-r*«ft-&* (0.15 g, J|X* 12%) 
1L£ 144-146 °C 0 

*HNMR (CDCh) 6 1.23 (6H, s), 1.39 (6H, s), 2.63 
(2H, s), 2.67 (2H, s),3. 92 (3H, s), 5.20 (2H, br 
s), 6.29 (1H, dd, J = 6. 8, 1.8 Hz), 6.61 (2H, s), 
7.32 (2H, d, J = 8.4 Hz), 7.38 (1H, d, J = 6. 8 H 
z), 7.70 (2H, dd,J = 4. 8, 1.8 Hz), 7.84 (2H, d, J 
= 8.4 Hz), 8.51 (2H, dd, J = 4. 8, 1.8 Hz), 9.06 (1 20 
H, br s) 0 
M^4 0 3 

2-^y-4-(3,4 ) 8,9-fh7t Kn-6-\* h*v'-3,3,8 f 

8-x h7^f^7D[2,H]>f y*y y v-w^)-i(2 
H)-t°y &>mwt i t i-^y^^^^^^^ 
^««3 8 9 tmrncDitmci: v^u^mm tert-?? 

/^*fflV^T*Hft-&*t#fc 0 4** 80% o 

Bt,& 166-168 °C (vrc^3i-x/V-^^i^^) 0 

l HNMR (CDC1 3 ) 6 1.23 (6H, s), 1.40 (6H, s), 1.49 

(9H, s), 2.67 (2H, s),2. 68 (2H, s), 3.92 (3H, s), 30 

4.57 (2H, s), 6.25 (1H, dd, J = 7. 0, 1.8 Hz), 6.59 

(1H, d, J = 1.8 Hz), 6.59 (1H, s), 7.25 (1H, d, J 

= 7.0 Hz) Q 

[0 3 5 6] &&ffl 404 
2-;^y-4-(3,4,8,9-x by t Kn-6-^ h 3^-3, 3, 8, 
8-7 1 h y/ f-Ary n [2, 3-h] -fy ^-y y y-W/l^)-l(2 
H)-fc°y ^ySHKftK* 

2-t^y-4-(3,4,8,9-rb7t Kn-6-^ h^v^-3,3,8, 

8-x h7yf^7n[2,3-h]^ y*; y y-w^)-i(2 
fO-fy^yft* 1, l-^^f-^x^xxf/u (10.1 40 

g, 21.6 mmol) £ 6 M lllfc (25 mL) ii\ 1 

«ETT*«|ge*LT, 3MMfrfr* (9.60 g, 99%) ft 

: H NMR (CDCI3 ) 6 1.41 (6H, s), 1.53 (6H, s), 2.68 
(2H, s), 2.98 (2H, s),3. 98 (3H, s), 4.71 (2H, br 
s), 6.24 (1H, br s), 6.35 (1H, d, J = 7. 0 Hz), 6.7 
0 (2H, s), 7.72 (1H, d, J = 7. 0 Hz) 0 
^J*«4 0 5 50 
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2-j~*y-N-(3-t°V ^A0-4-(3,4,8,9-x h?t Kn- 
6-p< h3rv--3,3,8,8-x h y y ^/uy a [2, 3-hM 
y V-l—f /W)-l(2H)-t°y v>>-7i? hT5 K 
2-t= 3 ry-4-(3,4 ) 8 ) 9-rh7t h^riz-3,3,8, 

8-x h7^f^7o[2, 3-hM y*y y ^-w/w-ite 

H)-t°!j^ySifiiI (1.20 g, 2.68 mmol), 3-7; 
y\?Vi/> (0.303 g, 3. 22. mmol) *5<fctf 1-t Ko* 
v'-lH-'O';/ h y 7/- /l/— TKfP^I (0.821 g, 5.36 mm 
ol) <£> N,N-^^fy^UA7 5 K (10 mOtGHSKl. * 
JfrT l-xf/l/-3-(3-v ? ^ f/V7$/7 P P tT/W)*/W#^ 
>T5 KJ6H*6 (0.566 g, 2.95 mmol) ftAP^L, 1 

BSIHJSfelcMT? 3 $mmWLtz 0 KJE£»«ESr«ET 

t«««*u »»fci7kK^^ h y ****«*a:^ 
h y ^*«tw, h y * a±-c«*. 5 

& «EE«SH8Lfc 0 SSMIttv'y*y;^7A^ci 
^'Yfyyj- (5% > 9 J—Asftm^tv) fcflfeU 
BSE^^/u-^^/-/^e>S!feSLT*ia^» (0. 
51 g, 39%) Sr#fc. 
|Rj£ 251-253 °C 0 

l HNMR (CDCb) 6 1.23 (6H, s), 1.40 (6H, s), 2.63 
(2H, s), 2.68 (2H, s),3. 93 (3H, s), 4.80 (2H, br 
s), 6.42 (1H, dd, J = 7.0, 1.8 Hz), 6.62 (1H, s), 
6.75 (1H, d, J = 1.8 Hz), 7.20 (1H, dd, J = 8. 4, 
4.6 Hz), 7.52 (1H, d, J = 7. 0 Hz), 7.94 (1H, ddd, 
J = 8.4, 1.8, 1.4 Hz), 8.31 (1H, dd, J= 4. 6, 1. 4 H 
z), 8.64 (1H, d, J = 1.8 Hz), 9.82 (1H, br s) Q 

[0 3 5 7] £fifc0»4 0 6 
2-^^y-N-(5-^ry y -AO -4- (3,4, 8, 9-x byt Kn- 
S-y h ^^-3,3,8,8-^ h7^f/^7n[2,3-h]>f V^r/ 
yy-W/l^)-l(2H)-t: 0 y^y7th75 K 
M«4 0 5iEI«©*ftl:J:9 5-7;/^r/y^ 

Bt^ 136-138 °C (RSf^^-^^-^^)o 
1 H NMR (CDCls) 6 1.22 (6H, s), 1.31 (6H, s), 2.59 
(2H, s), 2.66 (2H, s),3.92 (3H, s), 4.89 (2H, br 
s), 6.48 (1H, dd, J = 6.8, 1.8 Hz), 6.61 (1H, s), 
6.80 (1H, d, J = 1.8 Hz), 7.47 (1H, dd, J = 8. 8, 
4.0 Hz), 7.58 (1H, d, J = 6. 8 Hz), 7.70 (1H, . t, J 
= 8.4 Hz), 7.93 (1H, d, J = 8. 4 Hz), 8.21 (1H, d, 
J = 8.8 Hz), 8.47 (1H, d, J = 8. 4 Hz), 8.93 (1H, d 
d, J = 4.0, 1.2 Hz), 10.21 (1H, br s) 0 
£fiE«4 0 7 

l-(2-+;y^)-5-(3,4 ) 8,9-fh7t b^ 
^-3,3,8,8-t 1 h7^f/^7D[2,3-h]-f y*J V 
4 A0-2(lH)-t: o y i?y 1/ 

l-(6-^ d n-3-fc°y v^AO-3,4,8, 9-r Kn-6- 

y h^v^-3,3,8,8-7 1 by y^/i-y* [2, 3-h]4 y*y y 

y (0. 78 g, 2. 10 mmol) 3o«fcT>**y V V l-tf*^ K— 
*?P% (3.05 g, 21.0 mmol) (Oh^xy (5 mL) 
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Xfffilt (5 mL) fflBLK- 25% £{bk*/ftR«ifc (1 mL) 
£JPx., 20 Wf|Rttn*ai*tfc 0 E*«^*fc**«rJn 

>f-(^fWR»3:f^2:l) CftL, BsgfcjiL^vl^ 
fcSJSSLT^H^* (0.41 g, Jft* 41%) £#/c 0 
MA 191-192 0 C o 

1 H MR (CDCL) 6 1.21 (6H, s), 1.52 (6H, s), 2.65 10 
(2H, s), 2.98 (2H, s),3.94 (3H, s), 6.62 (1H, s), 
6.74 (1H, d, J = 9.2 Hz), 7.55-7.63 (1H, m), 7.64 
(1H, dd, J = 9. 2, 2.6 Hz), 7.69-7.77 (1H, m), 7.88 

(1H, dd, J = 8.0, 1.4 Hz), 7.92 (1H, d, J = 8. 8 H 
z), 8.04 (1H, dd, J = 8.0, 1.4 Hz), 8.12 (1H, d, J 

= 2.2 Hz), 8.26 (1H, d, J = 8. 8 Hz) G 
£J*0J4 0 8 

1-(1— f V*J V ~A-)-5-(3,4,8,9~X h9t K'n-6-y 
h =^>-3, 3, 8, 8-t 1 Yy ^^/vyull^-h]^ y* / ]) Is 
-W/W)-2(lH)-try is J is 20 

&titm 407 1 mm<D%mz i^y^/yym 

5/KSrfflV^T*Wk-&ftSr»fco 40% o 

m& 147-149 °C (Rixfyp-^^rfy) 0 

1 H NMR (CDC1 3 ) 6 1.16 (3H, s), 1.23 (3H, s), 1.41 

(3H, s), 1.55 (3H, s),2. 63 (2H, s), 2. 75 (1H, d, J 

= 16.0 Hz), 3.22 (1H, d, J = 16.0 Hz), 3.90 (3H, 
s), 6.58 (1H, s), 6.78 (1H, d, J = 9. 6 Hz), 7.62- 
7.80 (6H, m), 7.92 (1H, d, J = 8. 4 Hz), 8.46 (1H, 
d, J = 5.8 Hz) 0 

[0 3 5 8] -£$c#'J4 0 9 30 
l-[4-(3, 4,8, 9-x hyh h * is-3, 3, 8, 8-x h 

5^f/i/7n[2, 3-h]>f y^y y v-i— f/io-2-hry 
/w]-2(ih)-^/ y y v 

4-(3,4,8,9-x h7fc Ko-6-y h ^ v"-3, 3, 8, 8-r h7 

^f;p7p[2,3-h]>fy*y y ^-w/w) try v^y 1-^- 

(0.95 g, 2.7 mmolh 2-^P^/!Jy (1.8 
g, 11 mmolh 25% *ffc**/ftl*S« (0.7 mL) 3o<tt>* 
(6.0mL) CDb/P^y (8.8 mL) «JKSr 1 &*BIJJffl& 

ttt^o »7y*^T*-eaT^*ytticL*i*, im 40 

TT«^giLfc 0 ^fetifcaitSrittlitti/y*^ 
*7^^D7h^77^- (^m^/^^rf-V 2:1 

SrS»3i^-^-y-y < ti3S'«*L, (0. 

72 g> IR* 56%) Sr#fc 0 
jH£ 190-191 °C 0 

'HNMR (DMSO-de) 6 1.18 (6H, s) , 1.24 (6H, s), 2.5 

1 (2H, s), 2.67 (2H, s) , 3.80 (3H, s), 6.48 (1H, 50 
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d, J=8. 8Hz), 6.68 (1H, d, J=9.6Hz), 6.80 (lH,s), 

7.26 (1H, t, J=7.2Hz), 7.40-7.48 (2H, m), 7.64 (1 

H, dd, J=4.9, 1.6Hz), 7.79 (1H, d, J=7.6Hz), 8.05 
(1H, d, J=9. 6Hz), 8.80 (1H, d, J=4.9Hzh 
£fifc0»4 1O 

I, 6-v^t Kn-6-^-^ry-l-t4-(3,4,8,9-7 1 h y t Kn-6 

-y h^^-3,3,8,8-7 1 h7^^7n[2,3-h]^ y=^y 
y y-w/i")-2-t 0 y >^/i/|-3-t 0 y s^^/wsj?*^ 

K 

£J4«4 0 9 £R]«0>;Mfefc:J:lh 6-^Pu^3fyT 
5 KSrfflv^T3tJBft^*S:#fc. 31%. 

1 H NMR (CDCL) 6 1.26 (6H, s), 1.38 (6H, s), 2.05 
(2H, s), 2.69 (2H, s), 3. 93 (3H, s), 6.12 (2H, br), 
6.59 (1H, d, J=9. 6Hz), 6.62 (1H, s), 7. 42 (1H, d, 
J=5. 0Hz), 7.78 (1H, dd, J=9. 6, 2.6Hz), 7.90 (1H, 
s), 8.49 (1H, d, J=2. 6Hz), 8.59 (1H, d, J=5. 0Hz) o 
4 1 1 

l-(2-y P n-4-fc°y v^/W)-3, 4,8,9-7" hyt Kp-6- 
y h^^-3,3,8,8-7 1 h7^f^7n[2,3-h]^y^r/ V 

is 

4-(3, 4,8,9-x h7t Kn-6-y h *cis-3, 3, 8, 8-x h7 

y^7n[2,3-h]>fy*y y ^-w/io t°y v^v i-* 

^ri/K (2.4 g, 6.8 mmol) (Dttis&itV > (20mL, 2 
10 mmol) 30 #J0*&a»Lfc. Ki£$t£^?fi£ 

**K:tti^ 0 *»flrf-hy *A*»«S:Jn 
*TT/W*yttlcLfc«, #»*fc»»3i^-C«ltfJL 
/c 0 ttffi»S:ttfd»k^hy9A7K^'Cacj*Lfc||, 

e>nfc»iiES:jfcitt'> y * 9^0^1*^77^ 

- (^^rf-WK^^ 5:1(7)^3:1) tffilLT, ft 

biws*u i4i*ftfcLt*HM (o.84 g . urn 

33%) £#fc 0 
H^; 139-140 °c 0 

■HNMR (CDCI3 ) 6 1.26 (6H, s), 1.37 (6H, s), 2.30 
(2H, s), 2.70 (2H, s),3.93 (3H, s), 6.64 (1H, s), 

7.27 (1H, dd, J=5. 2, 0.8Hz), 7.43 (1H, d, J=0. 8H 
z), 8.44 (1H, d, J=5.2Hz) 0 

[0 3 5 9] <&&M 4 1 2 
l-(3-^n n-4-t°y is~sU)-3, 4,8, 9-x l>7t Kn-6- 

y h^r^-3,3,8,8-7 1 h7 y f/P7D[2,3-h]-f y^y y 

is 

^m\A 1 1 tC&^T, %H4b£4fe^M±J«M£ LT# 
fc« l|X* 8% 0 

Bt& 126-128 °C (^*rV» 0 

1 H NMR (CDCL) 6 1.23 (3H, s), 1.30 (3H, s), 1.35 
(3H, s), 1.38 (3H, s),2. 05 (2H, s), 2.69 (1H, d, J 
= 15. 7Hz), 2.80 (1H, d, J = 15.7Hz), 3. 92 (3H, s) , 
6.62 (1H, s), 7.31 (1H, d, J = 4.8Hz), 8.58 (1H, 
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d, J = 4. 8Hz), 8. 63 (1H, s) 0 
1 3 

2-[2-^y-4-(3,4,8 ( 9-7h7t Kn-6-^ h^rv-3, 
3, 8,8-7" h7^f/V7o[2, 3-hH V^r/ y y-\-4 M~ 
l(2H)-t 0 !J^/W]-4-t: o y K 
l-(2-^aP-4-t°y^)-3 J 4,8,9-r h7t Kn-6- 
^ h^>-3, 3, 8, 8-7 h 9 * fvl'? * [2, 3-h] 4 V * J V 
y (1.0 g, 2.7 mmolh 4-fcT U ^^^7/^>f- ^ K 1- 
**$/K (2.9 g, 21 mmolh 25% *^**/S^»ffi 
(1.0 mL) jSjztJffffifc (5.6 mL) O^fi/U^ (10 mL) & 10 

RiSa^«S:*^ftv^. 8 M *BMk^ h y *<Mc*« 

77>f- (fu 50:lCO^20:l) "C 

(0. 22 g, 17%) Sr#fc c 20 

filk 174-175 °C 0 

'HNMR (CDCls) 6 1.26 (6H, s), 1.43 (6H, s), 2.69 

(2H, s), 2.76 (2H, s),3.93 (3H, s), 6.12 (1H, br), 
6.43 (1H, d, J=7. 3Hz), 6.63 (1H, s), 6.68(1H, s), 
7.16-7.39 (1H, br), 7.78 (1H, d, J=4.4Hz), 8.01 

(1H, d, J=7.3Hz), 8.33 (1H, s), 8.67 (1H, d, J=4. 4 

Hz) c 

£$#H 1 4 

l-(2-t 0 y^)-4-(3,4,8,9-f h7t h 
v--3,3,8,8-r h7^f/V7D[2,3-h]>f ]) 30 

-f/w)-2(iH)-t°y i/j y 

l-;t^> 



^J&#|4 1 3 tRI«<o*jfelJ:J:D, t°y: 
KSrfflv>TSa{^»S:#fc e ifc* 56% 0 



'HNMR (CDC1 3 ) 6 1.25 (6H, s), 1.42 (6H, s), 2.69 
(2H, s), 2.78 (2H, s),3.93 (3H, s), 6.39 (1H, dd, 
J=7. 1, 1.8Hz), 6.62-6.67 (2H, m), 7. 30-7. 37(1H, 
m), 7.80-7.89 (1H, m), 7.96-8.00 (2H, m), 8.57-8.6 
0 (1H, m)„ 

£j*«4 15 40 
l-(2-^;y^)-4-(3,4,8,9-Th7t Kn-6-y h^r 
>--3, 3,8,8-x hy >fyP7D[2,H]>f V^r/ y >-l- 
-f^)-2(lH)-t: 0 y vV y 
-frjfcfcU 1 3 4:lRl«O*ftKJ:0, *J ] J > 
Kfcfflv^r*mb-&*S:#fc 0 JR* 24% c 

M£ 175-176 °C *fV) 0 

l HNMR (CDCI3 ) 6 1.26 (6H, s), 1.44 (6H, s), 2.70 

(2H, s), 2.82 (2H, s),3.94 (3H, s), 6.45 (1H, dd, 

J=7.4, 1.8Hz), 6.63 (1H, s), 6.70 (1H, d, J=1.4H 

z), 7.61 (1H, td, J=7.6, 1.2Hz), 7.77 (1H, td, J= 50 
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8.4, 1.4Hz), 7.90(1H, d, J=8. 4Hz), 7.99-8.16 (3H, 
m), 8.27 (1H, d, J=8. 8Hz) 0 

[0 3 6 0] GrtfiM 416 
3, 4, 8, 9-7 h y t Kn-6-^ h*vM-(4-* h+i/7i 

^/w)-3, 3-v^y^/u7D[2,3-h]>r y*/ y ^ 

fcra«©*fttc«t9, 4-r^y^hy^i 2,3 

-i/t N^i/-5-(2-y ^-l-:/n^^/u)-<:y 

y77V^^Ift^^lfc 0 JjX* 49% 0 

Htjft H7-148 °c mm^^-^*v>) 0 

'HNMR (CDCI3 ) 6 1.23 (6H, s), 2.46 (2H, t, J = 8. 
8Hz), 2.68 (2H, s), 3.87 (3H, s), 3.93 (3H, s), 4. 
37 (2H, t, J = 8.8Hz), 6.61 (1H, s), 6.91 (2H, d, 
J = 8. 7Hz), 7.34 (2H, d, J = 8. 7Hz) Q - 
£fifc«4 1 7 

3,4,8,9-7 hyt Kn-6-y h *S/-3, 3, 9, 9-7 h^y 
x n [2, 3-h] 4 V 7 y > 

GtiiLmi tw\m<Djjmc£v^ -<>y^ 1^/1^2,3-^ 

b h^v'-3,3-v ? ^^/W5-(2-^^/V-l-7 P o 

%o 

fi&& 142-143 °C (^*i^^-^^V-^-x^) 0 
'HNMR (CDC1 3 ) 6 0.78 (6H, s), 1.18 (6H, s), 2.61 
(2H, s), 3.93 (3H, s),4. 03 (2H, s), 6.65 (1H, s), 
7.32-7.44 (5H, m) 0 
&&m4 1 8 

3, 3-v^^vl-3, 4, 8, 9-7 hyt 8- 
^f/M-7x^7n[2,3-h]^y^7 ]) 

(2-xf/l/-l-7T^/W-2, Kn-7-y h^v--2,2- 

^^My/77y^^Ift^«lfc« IK* 36 

%o 

gfc£ 178-179 °C (Sixf^) 0 

l H NMR (CDCh) 6 1.07 (6H, t, J = 7. 8Hz), 1.33 (6 
H, s), 1.94-2.18 (4H, m), 2.22 (2H, s), 3.07 (2H, 
s), 4.01 (3H, s), 6.76 (1H, s), 7.57-7.67 (5H, 
m) D 

£j*W4 1 9 

3,4,8,9-7" H7k Kn-6-y h 3, 8, 8-7 h7^f 

;v-i-^n[2,3-h]^ y^yy ^aa^i/H y ^vioc;* 

7 A' 

TMft^fcfeifc. flX* 16% 0 

8t& 161-162 °C (^nn^/WA— ^^>) 0 

l HNMR (CDCI3 ) 6 1.25 (6H, s), 1.49 (6H, s), 2.65 

(2H, s), 2.94 (2H, s),3. 91 (3H, s), 3.93 (3H, s), 

6.55 (1H, s) 0 

briefly 4 2 0 

3, 4, 8, 9-7 h7t KP-6-y h^v^-3,3,8,8-X h7^f 

;wi-7p[2, 3-h]>fy^y y 

3,4,8,9-x YyM Kp-W h^v'-3,3,8,8-7 L h^^^ 
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tv-\-y d [2, 3-h] y ^TJ/i^Vie y ^vi^t. 
r/W (1.49 g, 4.69 mmol) (D/? /— )V (5 raL)^iC 

i±m%frrmft* 3 mmvMu mm&m (1.50 

g, J|X* 94%) £#fc 0 

'HNMR (DMSO-de) 6 1.35 (6H, s), 1.41 (6H, s), 3.0 

2 (2H, s), 3.17 (2H, s), 3.91 (3H, s), 6.99 (1H, 10 

s) 0 

[0 3 6 1] &f&m 4 2 1 
3,4,8,9-fh7t Kn-6-^ h ^>-3, 3, 8, 8-r h y y r 
yl--N-[2-(4-t o y v ? =/W)^^]-l-y'n[2, 3-hM 7 3- 
y y y-77/l^>T5 K 

■&J&ffl 1 5 9 i IW^W^fefC ± |9 , 3, 4, 8, 9-TF7t K 
n-6-y h*f-3,3,8,8-T h 7 y ^-1-7 n [2, 3-hM 

ydr/ y >*/w#>^mg?^J:^ 4-(2-rs;y3i^ 
AO t°y ityfrb, mMik&yvZWc urn 42%, 

iKA 160-161 °C (vM y?°a t/Vx- r/l'-^^-r 20 
V) 0 

'HNMR (CDCL) 6 1.15 (6H, s), 1.47 (6H, s), 2.59 
(2H,' s), 2.93 (2H, t,J=7.0Hz), 3.02 (2H, s), 3.68 
(2H, q, J=7.0Hz), 3.89 (3H, s), 6.52 (1H, s), 6.9 
3-7.02 (1H, m), 7.22 (2H, d, J=6. 0 Hz), 8.55 (2H, 
d, J=6.0 Hz)„ 
■&J&m 4 2 2 

3, 4, 8, 9-r h7t Kn-6-y h ^-3, 3, 8, 8-r h7^f 
/H-7i=;W-7d[2, 3-h]^y=3r/ y y7JA;*;>-r 

5 K . 30 
1 5 9 t m&<Djj&\Z& 9 x 3, 4, 8, 9-rF7t K 

n-6-y h^f iV-3, 3, 8, 8-r F7^ f;V-l-7 D [2, 3-h] 4 

v*/vvii>vi£ywmM&&xtT~yvfrh, mm 

fls-e*Sr#fc. HX* 60% o 

175-176 °C 

'HNMR (CDCL) 6 1.22 (6H, s), 1.48 (6H, s), 2.63 
(2H, s), 3.21 (2H, s),3. 91 (3H, s), 6.55 (1H, s), 
7.14 (1H, t, J=7.4Hz), 7.38 (2H, d, J=7.4Hz), 7.6 
8 (2H, d, J=7.4 Hz), 8.84 (1H, s) 0 

2 3 40 
N-(1-T1f t~'->y n[2.2.2]^-y h -3-^ /W) -3, 4, 8, 9-r 
h7t Kn-6-y h v^-3, 3, 8, 8-r h7^ fvWl-? o 

[2, 3-h]>r y*y y y*;HJftU' 

-gj&m 1 5 9 i isifigo^jfetnj: 9 , 3, 4, 8, 9-r h 7 t K 
u-6-y h ^^-3,3,8,8-7- h7^f/H-7b[2,3-h]^ 

y*y y v*/w^y^i£^*3<j;D ! 3-7? ;-i-7ft" 

60%„ 

139-142 °C (BS^rA—^-r:/),, 
'HNMR (CDCL) 6 1.17 (3H, s), 1.19 (3H, s), 1.48 50 
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(6H, s), 1.62-1.86 (4H, m), 2.02-2.10 (1H, ra), 2.5 
8-2.66 (1H, m), 2.59 (2H, s), 2.80-2.98 (4H,m), 3. 
14 (2H, s), 3.35-3.49 (1H, m), 3.89 (3H, s), 3.97- 
4.08 (1H, m), 6.52 (1H, s), 6.96 (1H, d, J=7. 2 H 

z)„ 

&f&m 4 2 4 

3, 4, 8, 9-r h 7 t Kn-6-y h df-iy-3, 3-v 5 ^ ^/W-l-(2- 

fi-;i/)7D[2, 3-hH y*; })> 

6 8 ^ISHicD^jfeiCfct) 2,3-^fc Kn-7-y h 
^ iV-5- (2- y =f)V-\-y° P^)A;y/77yj3j; 

JtX$ 23% 0 

816 122-125 °C h^fy), 

'HNMR (CDCL) 6 1.23 (6H, s), 2.67 (2H, s), 2.73 
(2H, t, J = 8. 6 Hz) , 3. 93 (3H, s) , 4. 43 (2H, t, J 
= 8.6 Hz), 6.60 (1H, s), 7.01-7.09 (2H, m),7. 35 (1- 
H, dd, J = 5.0, 1.4 Hz) 0 
[0 3 6 2] £f$m 425 
3',4'-i?K Kn-6'-y ^y-3',3'-y^fM'-7i 
^A-7,fc°n[»7 n-O-^y-1,8' (9'H)-7n[2, 3-hH 

y^yyy] 

^y/^MJyV (0. 700 g, 6. 50 mmol) <D h A-X (5 
mL) *J±OW» (5 mUjSSfcfcfcl&Tfcfifcl* (0.6 mL) 

S:*TLfc. *m*Si9i^^, 7-y h^->-5-(2-y rA 

-l-7°c<=;W^fDHy/77y-2(3H),r-y^ n 
^i-^^] (1.29 g, 5.00 mmol) (DYlV^l/ (5 mL) 

jRfrjp*., so °c-e 1 mrmwLtc, Ki&m&mz** 

ttm Lfc 0 ^t>*fcW«MISr*fc* J: Vfift*^ h y 7 

A*^T-gfei^, iitMJ!7A±tm Mil 

igffiLfc 0 »if«r«Ufitt5/y*y/u*7A^ h^7 

7y- Kf>/Stxf;v 10: 1) \mL. ftH^r 
/v — . dfry^^S^SL-CSJH^ife (0.87 g . itx^ 

48%) 

Ift^ 130-131 °C 0 

'HNMR (CDCh) 6.1.25 (6H, s), 1.43-2.05 (8H, m), 
2.32 (2H, s), 2.69 (2H, s), 3.91 (3H, s), 6.60 (l 
H, s), 7.38 (5H, s) 0 
£|£0IJ4 2 6 

S'^'-^t Kn-6'-y h^-->-3',3'-^y^r/W-l'-(2-f- 
i-/W)^.t°o[v-^ a^y^^-l,8' (9'H)-7d[2, 3-h] 

y^y y y] 

-&^j4 2 5 tmm<Djjm^x t> z-wsy*^ 

- h y/p«rfflVvr*Wbfr*«rfcfc. JR* 28% 0 

142-143 °C (R|if/l'-^^t7) 1 
1 H NMR (CDCL) 6 1.22 (6H, s), 1.54-2.10 (8H, m), 
2.65 (2H, s), 2.67 (2H, s), 3.92 (3H, s), 6.59 (1 
H, s), 7.03 (1H, dd, J = 5. 0, 3. 6 Hz), 7.07 (1H, d 
d, J = 3. 6, 1.4 Hz), 7.35 (1H, dd, J - 5. 0, 1.4 H 
z)o 
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briefly 4 2 7 

4-[3\4'-i/t: Kn-6'-y h '>-3' , 3' - y ^A-* b° n 
[»^ v<<>?>-1,8' (9'H)-^n[2, 3-hH y^y y 

^$#J4 2 5 ii3«^*ffi{c«t!j 4->7;t°y^y h 
**^KSrfflv^r*lH^«S:#fc 0 J|X* 12% 0 

205-207 °C (Blfc^f-^-^**^). 
'HNMR (CDCls) 6 1.23 (6H, s), 1.47-2.09 (8H, m), 
2. 56 (2H, s), 2.67 (2H, s), 3.92 (3H, s) , 6.62 (l 
H, s), 7.39 (2H, d, J = 5. 0 Hz), 8.24 (2H, d, J = 10 
5.0 Hz) 0 

[0 3 6 3] £$0J4 2 8 
8, 8- v^^-3, 4, 8, 9-t 1 h7t K u -6-y b * v-3, 3- 

'^f/H^i^^nfe 3-h]>f y*y y yffis^ 

^y/^Mi;l/ (0.670 g, 6. 50 mmol) Of/l^xy (5 
mL) teitfRK (5 ndL)S»lC*?&T»a« (0.6 mL) 
^ITLfco zlc8fS:»!9l&£, 2,2-^^-2,3-^t 

Kn-7-y h ^ C/-5- (2- y ^/is-i-y" n^l^yy; 

7> (1.30 g, 5.00mmol) Oh/Vxy (5 mL) 

x., 80 i mmmWLtCo Rj£»*»fc*fcJq*., -20 
(^*ty/B»xf;U 10: 1) (C^L, Mfe^i^i 

Kisssr#fco rixfc 3.35M mty^m/^^y-^mm 

(9.61 mL) SrJPx.* JftBEjlliLfc. MESr^fvl'it 

f (0. 69 g, to*35%) Sr#fc. 

167-169 °C 0 30 
*H NMR (CDCls) 6 0.78 (6H, t, J = 7. 4 Hz), 1.58 (2 
H, q, J = 7.4 Hz), 1.60 (2H, q, J = 7. 4 Hz), 1.70 
(6H, s), 2.20 (2H, s), 3.02 (2H, s), 4.02 (3H, s), 
6.73 (1H, s), 7.28-7.72 (5H, m) D 

2 9 

8, 8-v^fvW3, 4, 8, 9-r h y fc Kn-6-y h^>-3,3- 

^^f/wi-(2-fx^)7P[2, 3-hM y^y y 

~ h y /w«rfflV^X*llft-fr«Sr#fco to* 20% o 40 

152-154 °C mm^^-^^^-y L ^)o 
*H NMR (CDCls) 6 0.84 (6H, t, J = 7. 4 Hz), 1.60-1. 
72 (4H, m), 1.66 (6H,s), 2.56 (2H, s), 2.98 (2H, 
s), 4.02 (3H, s), 6.71 (1H, s) , 7.29 (1H, dd, J = 
4.8, 3.8 Hz), 7.81 (1H, dd, J = 4. 8, 1.2 Hz), 8.06 
(1H, dd, J = 3.8, 1.2 Hz) 0 

3 0 

4-(8,8-v ; xf/W3 > 4,8,9-7h7t Kn-6-y h3fv--3, 
3-^f/U7n[2,3-h]^y^; y tv) fy i?y 

Kfflfctt 50 
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^J««4 2 8 i:lRl#©*felc < t!l 4->7;t°!i^ 1- 

**VKSrfflV^T*HftS'&*t#fco to* 4% Q 

184-186 °C (SSxf/H 0 
J H NMR (CDCh ) 6 0.84 (6H, t, J = 7. 4 Hz), 1.60-1. 
73 (4H, m), 1.67 (6H,s), 2.43 (2H, s), 3.03 (2H, 
s), 4.04 (3H, s), 6.75 (1H, s), 7.74 (2H, d, J = 6. 
8 Hz), 8.34 (2H, d, J = 6. 8 Hz) 0 

[0 3 6 4] 431 
l-(6-y fvl-2-^y y ^/W)-5-(3,4,8,9-x h7t Kn- 
6-y h^v-3, 3,8,8-7- by/ f/V7n[2,3-h]^ y^y 

y >--WA-)-2(iH)-t°y 

N-[2-(2,3-v ? fc Kn-7-y h * ^-2, 2-v^ Tyl^-S-' < V 
y yy~/V)-\, 1-v^y ^/l^fvW]-l,6-^fc Kp-1-(6- 

y f;w2-^y y ^/v)-6-^-^y-3-t 0 y >?y*^*f- 

5 K (0.70 g, 1.4 mmol) CO^-^f v^fc V V (5.0 mL, 
54 mmol) fiplBS0«l31«Lfc o KJfcifcSr^ifi 

K«»t&*S:*lctt^« 0 8M *6t^h 

Sttfcssufc. #e>*tfc»*t*aHt^y*y^*7 

A^n-7^77^- (^*ty/ftSxf;l/ 2:lO^ 
HI) -CftULT, ffi^J|£#/c 0 #^fcfi^ 0 B B £^ 

^ (0. 13 g% to* 19%) fe#fc 0 

ftL& 201-202 °c (^ty-y^fy/nt>x-f 

^)o 

X HNMR (CDCls ) 6 1.21 (6H, s), 1.51 (6H, s), 2.56 
(3H, s), 2.65 (2H, s),2. 98 (2H, s), 3.94 (3H, s), 
6.62 (1H, s), 6.73 (1H, d, J=9. 4Hz), 7.55 (1H, dd, 
J=8. 8, 1.8Hz), 7.61-7.67 (2H, m), 7.87 (1H, d, J= 
8.8Hz), 7.92 (1H, d, J=8. 6Hz), 8.10 (1H, d, J=2. 6H 
z), 8. 16 (1H, d, J=8.8Hz) 0 

%i$m 4 3 2 

l-(6-y a P-3-t°y v^/W)-3,4,8,9-y- byt Kn-6- 

y b ^^-3,3,8,8-7 h7^f^7n[2,3-h]>f y^y y 

-frjGfi0j4 3 1 iRI*0*jfetJ:5, 6-y dp-N-[2-(2,3 

/w)-i f i-v>y ^^f-/H-3-t°y 
to* 40% o 

'HNMR (CDCh) 6 1.25 (6H, s), 1.36 (6H, s), 2.28 
(2H, s), 2.70 (2H, s),3.93 (3H, s), 6.63 (1H, s), 
7.38 (1H, d, J = 7. 8Hz), 7.74 (1H, dd, J =7. 8, 2.2 
Hz), 8.42 (1H, d, J = 2.0Hz) o 
&J&m 4 3 3 

2,2-v ? yf^7 P D/Nyt [5-[3-(3,4,8,9-7h7t Kn 
-6-y h^rv/-3,3,8,8-x b y * P [2, 3-h] 4 V* 

y y v-w/u) y^/^-iH-x h7y-/wK;Hy 
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3-(lH-X h 7 */—/\s-5-4M'<yy~ YVfV (0. 587 g, 
3.4 mmol) £ h/U^>-(5 mL) &J;l/gfgg (5 mL) {C 
^SLT. 7k&TT«S£ (0.4 mLh ft^T* l-(2, 3- 

-2-p»fvl/-l-;7*n/V — IV (0.751 g, 3. 0 mmol) <D h 
/PxvjgStSrJpx., 80 °CT' 3 B$|fflJf#Lfc. Rfffi^ 
%tc**^iP^. S MJ 9A*«F»S:Jn 
it pH 4t Ufh7t Kn7 7^T'3DUtttBLfc 0 

ttuttftfifirtftft-?- h y 9 u mm-r v 

y^A-cftiR, 5ifl. «JE*ttLfc„ N, N-v* 

^f;V*M7? K (5 mL) fS*a»UM*# (1. 
11 g, 8.0 mmol) t tf/^Hfc^ D n ^ tvP (1.04 mL, 
7.2 mmol) ^iDitlfit 18 B*WHt#Lfc. HJS?S£ 

&{tx h y ^Ajjc^js-rac^u, h y ^t-s 

D-vF^77^-i:#L, ^xWS'F^X/l-' (2:1) 

/^3rf-y (1:1) i'?>»fe|Lt*J 
g, HX*7.8%) 



(0. 122 
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cD^->uy (30 mL) SS^tC^-df-v'Ji'fky > (3.4 m 
L, 36 mmol) 5 P^Pglii?^, SffiT* 15 B# 

(35 mL) ZMtl, 7k7K (100 mL)Kj£V*£. tK 

2 M m.$tX'2lB\mtiiLtz 0 &t>ittc7km& 5 M TkSHt; 

■r h y ^zMgareffnu ^x/w^-x/i'-c 3 ma 

tfJLfc. ^to*fc#BMISr««Wfiib-f h- y 7A«T 
/tm*f-A> 2:1 com 1:2) fctfcu *jHfc&4feff>iBlt 

i&*£t#fc 0 ^ft&SMfctTVl' (15 mL) [C*gfi?U 4 M 
*fl^*/»l**x7U*« (3 mL) fcjq*., UrtHLfcS 
^xV^-x/W^fc^LTaSfbg-fc (2. 
10 g N lft$ 68%) £#fc 0 
jH^ 213-215 to 

'HNMR (CDCL) 6 1.36 (6H, s), 2.35 (2H, s), 3.08 
(2H, t, J = 7. 3 Hz) , 3. 96-4. 08 (2H, ra) , 4. 02 (3H, 
s), 6.82 (1H, s), 7.54-7.77 (5H, m), 14.50-14.80 
(1H, br)„ 



20 



ffl.& 134-136 °C 0 

'HNMR (CDCL) 6 1.22 (9H, s), 1.26 (6H, s), 1.29 
(6H, s), 2.25 (2H, s),2. 72 (2H, s), 3.93 (3H, s), 
6.52 (2H, s), 6.64 (1H, s), 7.5-8.3 (4H, m)„ 

[0 3 6 5] 3 4 

5-[3-(3,4,8,9-'x hy t I- *ci/-3, 3, 8, 8-X h 

7^f^7D[2,3-h]^y^y y y-i-^/v)y^^/v]-i 

H-r h 7 /-^-l-^ -7- h y -7 

5-(3->77 7i=/U)-lH-T h 7 -/—>V-\-mk tf-JV 
3L7<f-/V (0.730 g, 3.0mmol) & b/V^y (5 mL) 30 
UWIfc (5 mL) {C^LT. TkftTT-jtBitll (0.4 m 
Lh ft^T* l-(2,3-v ; t Kd-7-^ H3r$'-2,2-$^ i x/U 
-5-^< y/77^) -2- y- f- D / V — /V (0. 75 1 
g, 3.0 mmol) <D bfr^^f&M&MZ-, 80 tf 4 R#PH 

T'gfe^Lfc tWUc^tK Six h y <7AtJ<^*APxT 
pH 7 t LT, # y 7f uyy> [MCI GEL CHP20P (H 

fcttU ^y-AV* (3:7) -?*WL-tB«lii#&* 

ibx^? ; -^zmffiLxmz , ur* 40 

E{fc£* (0. 68 g, 47%) £#fc G 
M£ 180 °C 0 

'HNMR (DMSO-de) 6 1.17 (6H, s), 1.19 (6H, s), 2.2 
6 (2H, s), 2.67 (2H, s), 3.82 (3H, s), 4.97 (2H, 
s), 6.83 (1H, s), 7.4-8.2 (4H, m)„ 
&J&ffl 4 3 5 

3,4,8,9-f F7t Kn-6-y h 3r v-8, 8-v?y 

i=^7p[2, 3-h]-f y^y y y^g?^ 

N-[2-(2,3-v ? t Kn-7-7! h^rv'-2,2-v ? > ^-yU-5-^y 
y'77^)if/l']'<yX7? K (2.93 g, 9.00 mmol) 50 



&i&m4 3 6 

3, 4, 8, 9-x h 7 t Kn-6-^ N^'>-3, 8, 8- hU / fyv-l 

-7x^7D[2,3-h]<y + ; y V 

£fi)c#j4 3 1 t^»^r&(C.t 9 v N-[2-(2,3-v ? t Kn 

-7-^ h ^ v-2, 2-v?^ fy^-^y/77 =/V)-l-^ 

A'lf^^XTS Ki»6«B^-&*4:**:. IX* 71 

&, 

133-134 °C fcVv-^-T" 

'HNMR (CDCL) 6 1.29 (3H, s), 1.35 (3H, s), 1.47 
(3H, d, J=7.0Hz), 2.17-2.25 (2H, m), 2.44-2.73 (2 
H, m), 3.47-3.66 (1H, m), 3.92 (3H, s), 6.65(1H, 
s), 7.40 (5H, s) 0 

[0 3 6 6] it&m 437 
3, 4, 8, 9-x h 7 t b*i/-3, 8,8- b ]) * f/H 

-(4-^y^)7D[2,3-h]^y*/ y ^ 

-§•^1)4 3 1 i:l^tSiO*fe{Cj; 9, N-[2-(2,3-5?t Kn 
-7-^ h 3- v^-2, 2- v 5 ^ x7W-5-^< yy 77=^-Wf 
;^f-yP]-4-fc°l) ^yTJ/W^'^f-? Kd»e>*H^**r 
#fc„ IR* 24%„ 

135-136 t: h^fty-yxf/H-7^). 
'HNMR (CDCL) 6 1.30 (3H, s), 1.37 (3H, s), 1.47 
(3H, d, J=6. 8Hz) , 2. 19-2. 37 (2H, m) , 2. 45-2. 75 (2 
H, m), 3.51-3.66 (1H, m), 3.93 (3H, s), 6.67(1H, 
s), 7. 37' (2H, d, J=5.8Hz), 8.68 (2H, d, J=5.8Hz) 0 
Grftm 4 3 8 

3, 4, 8, 9-X h7t Ko-6-^ h^'>-8,8-v J 7<X7l'-l-7' 

x^/H-7n[2,3-h]-f y^f-y y y^^^m. /t^jv 

a-('<yy-f/l'75/)-2,3-yt Ko-7-> 
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(2.81 g, 7.33 mmol) £ t>^ 3r */WC V > (15mL) (7) 

S-frfc* ioo °CT 2.5 P#ram^Lfc 0 KJ£iS^«*« 

(^^^>/S^^^2:U i:i ©8 1:2) t 

S*T«Hft-fr* (1.41 g, JK* 53%) £#/c D 10 
RL& 182-184 °C 0 

l HNMR (CDCls) 5 1.29 (3H, s), 1.35 (3H, s), 2.20 
(1H, d, J = 16.3 Hz), 2. 31 (1H, d, J - 16.3 Hz), 2. 
86-3.10 (2H, m), 3.82 (3H, s) , 3.93 (3H, s), 4.24 
(1H, dd, J= 12.0, 6. 6 Hz), 6.69 (1H, s), 7.35-7.5 
1 (5H, m) 0 
£fijc«4 3 9 

N-[3'-(3,4,8,9-fF7t Kn-6-y h * 3, 8, 8-r 

h7>f;v7n [2, 3-h] ^fy^yy y- w /w) [i, r - If 

7xr:;i/]-H/V]/nAyT; K 20 

3 o t mmnjjmc ±m*- (3, 4, s, 

^-3,3,8,8-7" h7^f^7n[2,3-h]^ 

y^y y y-w /w) [1, l'-tfy^/i/R-r $ >*5<fctf 

7 p nt°t^ny Ki^*ift^»S:ftt, JR* 92 

Bl£ 176-184 °C (SSxf;l/-^xf;Vx-r;H 0 
'HNMR (CDCla) 6 1.20-1.32 (3H, m), 1.27 (6H, s) , 
1.29 (6H, s), 2.26 (2H, s), 2.40 (2H, q, J = 7. 6 H 
z), 2.71 (2H, s), 3.93 (3H, s), 6.63 (1H, s), 7.26 
-7.68 (9H, m) 0 30 

[0 3 6 7] &J$m 440 
N-[3'-(3,4,8,9-X hyt Kn-6-^ h ^ v^-3, 3, 8, 8-x 

h7^f/V7n[2, 3-hM V^y y y-W^)[l,l'-tf 
7x^/1/] -4->f /P] -2, 2- >>y f-/vy 0/^7; K 

30 1 m&<Djjfe\z± y> $ -(3, 4, 8, k 

P-6-^ h^vz-3,3,8,8-7 1 h7^f/^7n[2,3-h]^y 

^y y y-w/w) [1, i'-t7ix/i/] -4-r $ h y y 

Hj£ 189-193 °C (ftRxf/U-v?xf/H-f^-^ 40 

^rfy) 0 

1 H NMR (CDCL) 61.27 (6H, s), 1.30 (6H, s), 1.34 
(9H, s), 2.26 (2H, s),2. 71 (2H, s), 3.93 (3H, s) , 
6.63 (1H, s), 7.32-7.50 (3H, m), 7.53-7.70 (6H, 
m) 0 

4 1 

2,2,2- h y y^^"P-N-[3'- (3, 4,8,9- 7 s " b7t Kp-6- 

y h*i/-3 f 3,8 f 8-7 L h^y^/wyn[2,3-h]>f y^ey y 

>-W/W)[l,l'-lf7air:/U]-4— f/U]T± FT? K 
3'-(3,4,8 ( 9-f F7t Kn-6-y h ^ ->-3, 3, 8, 8-x h 7 50 
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>f/v7D[2,3-h]>f y^-y y >-W/u)ti, l'-tr?* 

^/W]-4-T$y (192 mg, 0.450 mmol) fcit/hy^i^ 
A-T 5 > (82 fi U 0. 59 mmol) (Or h^k Kn77y 
(1 mL) 7K^TMzkhy y/^n^ (70 M L, 

0.50 mmol) SrjKT U I^ST? 10 &K9kWL1z 0 Rfc 
«-&»lC7ki3«tl/ft*dKII**^ h y 9 A*S*S:JP 

h y i?A*»ttT?a5*, h y ^mlt 
it^xmmit^m (222 mg , jr* 94%) 

K£ 149-154 °c 0 

l HNMR (CDC1 3 )6 1.28 (6H, s) , 1.32 (6H, br s), 2.0 
2 (2H, s), 2.76 (2H, s), 3.94 (3H, s), 6.65 (1H, 
s), 7.29-7.59 (8H, m), 8.95-9.20 (1H, m) Q 
-&J*«4 4 2 

N-[3'-(3,4,8,9-fh7fc Kn-6-y h^y-3, 3,8,8-r 

h7yf/v7n[2,3-h]^f y^-y y y-w/v-m, r-tr 
3 o t m^oftmc <t 5 3' - (3, 4, 8, 9-x h 9 1 

Ko-6-y h ^-3, 3,8,8-7 h7^f/^7n[2,3-h]^ 

y^-y y y-W/i-Hi, r-t v 7x^]-4-r ?yt^y 

H£ 204-207 °C (Slxf;V-^^fy) c 
'H NMR (CDC1 3 )5L27 (6H, s) , 1.30 (6H, s), 2.27 
(2H, s), 2.71 (2H, s),3.93 (3H, s), 6.63 (1H, s), 
7.34-7.38 (1H, m), 7.42-7.64 (8H, m), 7.67-7.73 (2 
H, m), 7.87-7.92 (2H, m), 7.94-8.07 (1H, m) 0 
^W4 4 3 

[3'-(3,4,8,9-ff7t Kn-6-y h *$/-3, 3, 8, 8-7 h 

7^f^7n[2,3-h]^y^y y y-i— f /w) [1, v-^y 

^-/W]-4-^/U]^yW/N? y f-yl/oi^x/^ 

3' -(3, 4, 8, 9-7 hy k Kn-6-y h ^-3, 3, 8, 8-7 h7 

y^yvyn[2, 3-hK y^-y y ^-W/v)[i, l'-tr:?^ 

—yb]-4-T 5 > (192 mg, 0. 450 mmol) CQ7 h7t Kn 
77> (1 li) SttlCjftlH-M (72 mg N 0.68 mm 

ol) (DA (0.5mL) ^ffiSriP^, «T^nn^f 
(43 //U 0.54 mmol) £rfgT, l^fiT* 15 ^»^L 

(165 mg, IR* 76%) Sr#fc« 
Rt^ 129-133 °Co 

l HNMR (CDC1 3 )6 1.27 (6H, s), 1.30 (6H, s), 2.26 
(2H, s), 2.71 (2H, s),3. 79 (3H, s), 3. 93 (3H, s), 
6.63 (1H, s), 6.69 (1H, br s), 7.34 (1H, dt, J = 7. 
7, 1.5 Hz), 7.39-7.49 (3H, m), 7.52-7.63 (4H, m) Q 

[0 3 6 8] £J#0»J4 4 4 
H3'-(3,4,8,9-fh7t Kn-6-y h ^">-3, 3, 8, 8-r 

hy/ =f^y n[2,3-h]>r y^y y ^-w/w)[i,i'-if 
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(0.5 mL) fc*ftT*McllFK (0.13 mL, 1.4 mmol) 

«ru mux zo^rmwLtCo mhtitzmmc 

3'-(3,4,8,9-x h7t h * i/-3, 3, 8, 8-7 1 h9 

^f/v7p [2, 3-h] y ^ / y y-w /w) [1, 1' - \fy * 

^/V]-4-7; y (192 mg, 0.450 mmol) Sr^Px., S£T 

i.5 mmmwLtc 0 mm^m-r hy^a.85 g , 22.0 

mmol) OTk-ftfe^^»»JS(-RlS«l^*Sr«ST 

i^tsfn^ft^ h y * j*&mwixm&, mm- v y *a 10 

*SiIMfc£*TSB{b£Jfc (196 mg, 96%) £#fc 0 

j|t£ 129-133 °C 0 

l HNMR (CDCls) 6 1.24-1.32 (12H, m), 2.26 (2H, s), 
2.73 (2H, s), 3.93 (3H, s), 6.63 (1H, s), 7.05-7.1 

7 (1H, m), 7.32-7.64 (8H, m), 8.36 (0. 6H, d, J = 1. 

8 Hz), 8.72 (0.4H, d, J = 11.2 Hz) Q 
£7*«4 4 5 

2-(7t f /VT ^ / )-N-[3' -(3, 4, 8, 9-f F 7 t Kp-6- 
y h^r>--3,3,8,8-x h7^^7P[2,3-h]-f 7^/y 20 
>--W^)[l, l'-bf^^/l/H— f/W]Tir hT 5 K 
3 , -(3,4,8,9-7 1 h7t Kn-6-^ h ^ v^-3, 3, 8, 8-X h7 
^f;U7D[2, 3-hM y^r/ y y-l-JMll, l'-\?7* 
^/V]-4-7;y (171 mg, 0.401 mmol), N-7-fe?vU^ 
!iv/y (52 mg N 0.44 mmol) &£Xf 1-t Kp^v'-IH- 
^<y/ h !)7/-^ (68 mg, 0.44 mmol) <D NVN-v^ 
5 K (0.5 mL) 1-^/1-3- ( 3- v> 

y ^/UT ;/7 9 o tf/P) %/Vtf*M $ K*SKffi (100 m 
g, 0.522 nnoDSrJPx., 16 fiFWfti* Lfc 0 

ffi-&«?ld7K*5«tt5l&fp*K7K*^ h y 9 JP 30 

xummiti- h y »f b y 

^xf/i,x-7/^^Sfe 0 0 LT«ift;^ (182 mg, 
ifc* 86%) £#fc 0 
218-221 °C 0 

1 H NMR (CDCla) 5 1. 28 (6H, s), 1.29 (6H, s), 2.10 
(3H, s), 2.52 (2H, s),2. 73 (2H, s), 3.93 (3H, s), 
4.08 (2H, d, J = 5.4 Hz), 6.45-6.55 (1H, m),6. 63 
(1H, s), 7.31-7.36 (1H, m), 7.43 (1H, t, J = 7. 7 H 40 
z), 7.49-7.60 (6H, m), 8.73-8.87 (1H, m) G 
£$0IJ4 4 6 

N-^f/WN'-[3 , -(3 ( 4,8 l 9-fF7t Kn-6-y h*v"- 
3, 3, 8, 8-rh7^ ^/P? p [2, 3-h] -fV^/y ^-l--f 
/W) [1, 1' -t"7 3i ~/l>]-4-4 /W] 
3'-(3,4,8,9-x hyfc Kn-6-y h 3r v"-3, 3, 8, 8-r 
y f;l/7n[2,3-h]^ 7^7!) ^-W /W) [1, 1'- If 7 31 
~A-]-4-T^>- (171 mg, 0.401 mmol) £>^PP/JvU,A 
(1 mL) ^flglC'f y*/Tl/fk* s f'Jl> (26 mL, 0.44 mmo 
1) ^iTU SifC 3.5 B*|««#Lfc 0 RfSftfr**: 50 
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77^- (SMft^/U) (^L, tkm&to (186 mg, 
HX* 96%) «r#fc Q 

l HNMR (CDCh) 6 1.29 (12H, s), 2.25 (2H, s), 2.74 
(2H, s), 2.77 (3H, d, J = 4. 5 Hz), 3.93 (3H, s), 5. 
05 (1H, br s), 6.64 (1H, s), 6.98 (1H, br s), 7.25 
-7.33 (3H, m), 7.38-7.45 (3H, m), 7.49-7.57 (2H, 
m) 0 

[0 3 6 9] 447 

4-^y-4-[[3'-(3,4 I 8 J 9-fh7t h*^- 
3,3,8,8-x h7^f^7n[2,3-h]^ 7^/!) 
;v) [ 1 , 1 9 - \?7 * ^/v] -4->T ^]75/]B» 
3'-(3,4,8,9-x F7t Kn-6-y h * 3, 8, 8-r h 5 
^^/l/^n[2, 3-hM y^r/y V-l— f A-) [1, 1'- If 7 31 
^;l/]-4-7 5y (192 rag, 0.450 mmol) (7)r f> 7 t Kp 
7y> (1 mL) jSiS{il*S*3^^K (45 mg, 0.45 mmo 
1) (Orh7tKn77> (0.5 mL) jg^SrJP^, 50 °C 
X 2.5 «FflBJJWLfc. RJCa-&*fc«BE«*L, »«e 
£r>y Xf/Vjoy A? b?y7j— (^dp^A 
Oft, ?nn*M/^;^ 5:1) M«U ^JBft 
(219 mg, 1R* 92%) £#fc 0 

'HNMR (CDCls) 5 1.26 (6H, s), 1.38 (6H, br s) , 2.2 
4 (2H, s), 2.46 (4H, br s), 2.81 (2H, s), 3.94 (3 
H, s), 6.65 (1H, s), 7.25-7.60 (7H, m), 7. 61 (1H, 
s), 9.45-9.75 (1H, br) D 
^4 4 8 

N-^^/WN-[3'-(3,4,8,9-7 1 h^fc: Ko-6-y h*v--3, 
3, 8, 8-x h y J P [2, 3-h] V * / V V-1--T )V) 

[1, r-tT7 = ^/P]-4->f hT5 K 

^0(7 4 irl^ai^feJCt 9 N-[3 , -(3,4,8,9-7 L 
t Kn-6-y h^^-3,3,8,8-7 1 h7^f^7 n [2, 3-h] 
4 y*/ V JV) [1, l 9 -\f7x.~/U']-4-'(/l>]T± 

hT$ KSrfflV^T*Ii^»*:»fc 0 tt* 79% 0 

'HNMR (CDCla) 6 1.27 (6H, s), 1.30 (6H, s), 1.92 
(3H, s), 2.26 (2H, s),2. 71 (2H, s), 3.29 (3H, s), 
3.93 (3H, s), 6.63 (1H, s), 7.20-7.30 (2H, m), 7.3 
4 (1H, dt, J = 7.6, 1.5 Hz), 7.48 (1H, t, J = 7. 6 
Hz), 7.58-7.69 (4H, m)„ 
£^c#J4 4 9 

3 , -(6-^>= 3 rv'-3,4,8,9-T h y t Kn-3, 3, 8, 8-T by 

^^7n[2,3-h]-f y^y y l'-tf^ 

^/l^]-4-T $ V 

l-(3-7n : e7xn/V)-6-7 > h ^r^-3,4,8,9- 7 1 h 5 t K 
n-3,3,8,8-x h y * f-/U7 p [2, 3-h] >f y y y 

(493 mg, 1.00 mmol) (7) 1,2-^y b*i/^#l/ (3 
mL), m^y-/P (1.5 mL) tS&Xflk (1.5 mL) 
^mi-b ] J ^ (2 6 5 mg, 2.50 mmol), 4-(4,4, 
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5, 5-T- h 7 * f/Wl, 3, 2-v^*-^ p 7 /W) 7 

^!)y (263 mg, 1.20 mmol) 3o<tt>*T h7^^( h !i 7 
n^/Ufrxy j >)/<7i/Tyj±(0) (24 mg, 0.021 mmol) 

£*n^ ^mmmnr so °cx u i$Bfl«#Lfc 0 s 

£zkft. 0.5 M Jfi»-e2|HlttfflLfco 

SS:Mfr>!i*^*7A^D-7h^77>f- (— 10 
f-y/SMb^A' 3:1 C7)f£ 2:1) t£#tU R»xf/i/- 
-^^>-/5^Wfe B s B LTSffi{t:^. (373 mg, Jfc* 80 
%) Srftfco 
HH^ 148-150 °C 0 

: H NMR (CDC Is ) 6 0.98 (3H, t, J = 7. 3 Hz), 1.26 (6 
H, s), 1.28 (6H, s), 1.38-1.60 (2H, m), 1.74-1.91 
(2H, m), 2.24 (2H, s), 2.68 (2H, s), 3.72 (2H, br 
s), 4.10 (2H, t, J = 6.9 Hz), 6.61 (1H, s), 6.74 
(2H, d, J = 8.4 Hz), 7.25-7.32 (1H, m), 7.35-7.47 
(3H, m), 7.51-7.59 (2H, m) D 20 
[0 3 7 0] £>J5fc«4 5 0 
N-[3'-(6-7>^v/-3,4,8,9-r h7t Kn-3, 3,8, 8-f 
h7^f/V7P[2, 3-hM y^r / U ^- W /W) [l, l' -tf 
7:t^/l']-4->f /W]7-fe h7 5 K 

^$#1 3 o t mmnfimz ± 9 3' - (6-7* h * ^-3, 4, s, 

9-x h7t Kn-3, 3,8,8- 7 1 h7^f ^7n[2,3-h]>f V 
^7!J y-K/l^) [1, l'-t'7x^]-4-7 $ V^bSi 
fb-fr4fc«r#fc. 95% 0 

202-204 °C (Sixf;l,->;xf/l/x-f;W 0 
'h IMR (CDCls) 6 0.98 (3H, t, J = 7. 4 Hz), 1.28 (12 30 
H, s), 1.38-1.59 (2H,m), 1.74-1.91 (2H, m), 2.15 
(3H, s), 2.23 (2H, s), 2.70 (2H, s), 4.11 (2H, t, 
J = 6.8 Hz), 6.62 (1H, s), 7.29-7.60 (8H, m), 7.72 

(1H, br s) 0 
£/£W4 5 1 

4-7 5;-3'-(3,4,8,9-f h 7 t Kn-6-^ h^r^-3,3, 
8, 8-rh7^ ^)Vy xj [2, 3-h] 4 V * / U ^-l->f /l") [1, 

l-(3-7n^7xn;V)-3,4 > 8 ) 9-7h7t Kn-6-^ V* 
v--3, 3, 8, 8-x h7^f^7n[2, 3-h] V*/ ]) > (1. 40 
66 g, 4.01 mmol), 2-7 ? / -5- (4, 4, 5, 5-x h 7 ^ ^/W 
-1, 3, 2-2/*-*U-#p 7 y-2-^/U)SIf» / 
"TiV (1.22 g, 4.40 mmol), KBt^ h y £A (637 mg, 
6.01 mmol) *3«fctfr h7^^( h y 7^/1^7.7^ 
yJ/^^^tO) (93 mg, 0.080 mmol) <7>l,2-v>> h 
^r>>oi^y(i2 mL), J—!\> (6 mL) ftJzl^k (6 m 
L) H»ttfr8*«H«T 85 TCT14 ^WftffLfeo R 
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*^7A^07hi/77>f- (^^tWSIxf 
/I- 3:1) CftLfco »6*tfct>©tft»3:^HC»j)¥ 

u 0.5 m &gre2EtiStu, »rv*-r*"e*|p, ft 
m^^x*2iB\mmLtz 0 &tttcGmm**x2®m 
#&mmLx$tmk&m a. 85 g . nx* 95%) 

'HNMR (CDCls) 61.27 (6H, s), 1.31 (6H, s), 2.28 
(2H, s), 2.71 (2H, s),3. 89 (3H, s), 3.93 (3H, s), 
5.79 (2H, br s), 6.63 (1H, s), 6.73 (1H, d, J = 8. 4 
Hz), 7.32 (1H, dt, J = 7. 3, 1.5 Hz), 7.38-7.47 (1 

H, m), 7.51-7.59 (3H, m), 8.11 (1H, d, J = 2. 2 H 
z) 0 

4 5 2 

4-(Tir^/UT5 /)-3'-(3,4,8,9-x h 7 M Kn-6-> h 
3ri/-3, 3,8,8-7" h7^f/V7P[2,3-h]^y^y y >-l 

-4M [i, r-if^^-/w]-3-*/^>^ ^^^^x 

4-7 $ / -3' - (3, 4, 8, 9-x h 7 t K n -6-^ h v"-3, 3, 
8,8-x h7^^7n[2,3-h]^y^y V y-H/U)[l, 

I , -tr'7m^yV]-3-*/l'#V^ ^^vI^^tvV- (1.43 
g, 2.95 mmol) <Dt°y (10 mL) SW^JftTM* 
BElfc (0.28 mL, 3.0mmol) liST 10 £RK 

60 °ct i 0#w«^l/c o ra*©4»*BB*iejnu 1 
v^/mm^/io 4:1 <z)^ 2:1) ^«L, 

^*f>i^ffl6SLT*i^* (1.12 g, 72 
%) *#/c 0 ■ 
Mk/K 116-119 °C 0 

1 H NMR (CDCls) 6 1.27 (6H, s), 1.31 (6H, s), 2.26 
(3H, s), 2.27 (2H, s),2. 72 (2H, s), 3.93 (3H, s), 
3.95 (3H, s), 6.63 (1H, s), 7.39 (1H, dt, J= 7.3, 
1.6 Hz), 7.47 (1H, td, J = 7. 3, 1.2 Hz), 7.56-7.64 
(2H, m), 7. 79(1H, dd, J = 8. 8, 2. 4 Hz), 8.26 (1H, 
d, J = 2.4 Hz), 8.78 (1H, d, J = 8. 8 Hz), 11.07 
(1H, br s) 0 

[0 3 7 1 ] £fifc01j4 5 3 
4-(7ir^7$ y)-3'-(3, 4, 8, 9-x hyt h 
* V--3, 3, 8, 8-7h7^ f;W7 D [2, 3-h] >f V J ]) >-\ 

-<< fr) [ 1 , r - \fy ^ ~ M -3-* y » 

4-(7ir^7 5 7) -3' -(3, 4, 8, 9-7- h7 fc Kd-6-^ h 
^-^-3, 3,8,8-7 h7^^7p[2,3-h]^ y^yiiV-l 
-^V)[l,r-t°7i n/l^]-3-* /WtK ^ ^/U 7, x 
J\x (692 mg, 1.31 mmol) <D*?S—/l> (5 mL) 
5 M fr&titi- h y A7k*ft (0. 52 mL, 2. 6 mmol) £ 
iPA, ^flt? 40 &m«#H 10 ^IBBDjKOIWLfc. R 
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ffii^ftfrttEftttU tK (2 mL) SrJpx., 2 M 

(1.3 mL, 2.6 mmol) SrjKTLT'f'ftK *ftbLfc»*«r 

(671 mg, 3£*tt) 
M£ 181-186 °C 0 

! HNMR (DMSO-de) 5 1.20 (6H, s), 1.22 (6H, s), 2.14 

(3H, s), 2.28 (2H, s), 2.76 (2H, s), 3.85 (3H, 
s), 6.88 (1H, s), 7.38 (1H, d, J = 7. 6 Hz), 7.55 
(1H, t, J = 7. 6 Hz), 7.63 (1H, s), 7.81 (1H, d, J 
= 7.6 Hz), 7.84-7.93 (1H, m), 8.24 (1H, d J = 2. 2 10 
Hz), 8.55 (1H, d, J = 8.8 Hz), 11.75 (lH,br s) c 
£j*0»4 5 4 

N-[4'-(3,4,8,9-fF7t Kn-6-y h * v"-3, 3, 8, 8-x 

h^f/^p [2, 3-h] >f y * y y y- w no [i, r - tr 

l-(4-^D ; e7x^)-3 ) 4,8,9-7h7t Kn-6-y h^r 
i/-3, 3, 8, 8-fh7^ ^/U^ P [2, 3-h] 4 V * / V >MM 
& (181 mg, 0.402 mmol) tSXXf&kWH- b V ?A (149 
nig, 1.41 mmol) <D l,2-i?t b^ri/^9^ (1.2 mL) , 
^ZJ-JV (0. 6mL) Jo.tr/7K (0.6mL) jBflffiiC 4'- 20 
(4, 4, 5, 5-T h 5 y f/Wl, 3, 2- D 9 
AOTi? h7~y K (116 mg, 0.444 mmol) *3j;tfx h 
7^r^(h!J 7x^^7<fy)/vv ; ^(0) (11 m 
g, 0.0095 mmol) £#0;t, ^*#HMT 85 °C"C 15 0f 

**ss-e*»* mwt-r b y y #^>£ 

**Stt'>y*^*7A?o-7h^77^- (-^-y- 

V/g^znfvW 2:1 (7>t£ HI) £#fcU g^oi^vl— . 30 
*f-^^e>ieS^**T*Bfb^ (102 mg, IR^ 54 
%) frfcfc. 
Bt£ 128-132 °C 0 

*HNMR (CDCD5 1.26 (6H, s), 1.33 (6H, s), 2.21 
(3H, s), 2.32 (2H, s),2. 70 (2H, s), 3.93 (3H, s), 

6.62 (1H, s), 7.23 (1H, br s), 7.46 (2H, d, J = 8. 6 
Hz), 7.56-7.64 (4H, m), 7.60 (2H, d, J =. 8. 6 H • 

£7#«4 5 5 

N-[4'-(3,4,8,9-7h7t: Kn-6-y h ^ v--3, 3, 8, 8-x 40 
by^^/vyu [2, 3-h] 4 y*; V fr) [1, l'-tr 

5 4*ra*©#ftlCj:?K 3-Tir h75 K-O 
*^#oy||ftfflV^T*jH{k^*t#fco 84%. 

l HNMR (CDCD6 1.27 (6H, s), 1.33 (6H, s), 2.20 
(3H, s), 2.31 (2H, s),2. 71 (2H, s), 3.93 (3H, s), 

6.63 (1H, s), 7.34-7.66 (8H, m), 7.79 (1H, br s) 0 
-&J5MH4 5 6 

3'-(3,4,8,9-x by t Kn-6-y h * v--3, 3, 8, 8-r h 7 50 
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^fwn [2, 3-h]>r y^y y y-w/i^ti, r-t^^ 

l-(3-^n^7x^)-3,4,8,9-7h7t Kn-6-y h 
i/-3, 3, 8, 8-r h 9 y p [2, 3-h] ^7*7 yy (2. 

81 g, 6.78 mmol), 4-(4, 4, 5, 5-r h y y fvl^-1, 3, 2-v* 
t*t#P7>-2-^^)$|f» ^^ji^t^/I, (2.2 
5 g, 8. 15 mmol), RIM" h y £i» (1.08 g, 10.2 mmo 
1) j5 < tVfh7*^(M;7x^/l/*^7>fy)^7v ; 
£-M0) (157 mg, 0.136 mmol) 0)1, 2- hdrvoi^ 
y (24 mL), :^*y— (12 mL) joj:!/* (12 mL) % 

wu*s*#bsjt so °c-e u i$ra«#Lfc e 

*«lSr**5J:^ftfpjtt^ h y fi» 

*vM?*tiih WBE»»Lfc 0 JSaSrJfeSttv^y*^ 
*7^^D-7h^77^ O^ifWg^B^^ 10: 
1) CftLTSfift^ft (2.87 g, JR^ 88%) £#fc 0 

'HNMR (CDCIj) 6 1.27 (6H, s), 1.30 (6H, s), 1.42 
(3H, t, J = 7. 1 Hz), 2.26 (2H, s), 2.72 (2H, s) , 
3.93 (3H, s), 4.40 (2H, q, J = 7. 1 Hz), 6.63 (1H, 
s), 7.37-7.54 (2H, m), 7.62-7.71 (4H, m), 8.10 (2 
H, d, J = 8.4 Hz) 0 

[0 3 7 2] &J$ffl 457 
3'-(3,4,8,9-x h7t Kn-6-y b * i/-3 9 3, 8, 8-x by 
y^-juya [2, 3-h] 4 y y- W /u) [l, l' - \fy * 

3'-(3,4,8,9-x b7t Kn-6-y h ->-3 f 3, 8, 8-7^ 
y n [2, 3-h] ^7^r7!Jy-K^)[l,r-lf7x 

^/V]-4-^;^>i m =f-/u^i y-y- /U (2.74 g, 5. 67 mm 
ol) (Dx.fiS-sl' (15 mL) aSHRU:. 1 M *IMk^ h V V 
(20 mL, 20 mmol) SriPx., 70 °CT 30 5>H0 
t»#L/c 0 RJ6»-fr«S:*?&L, 1 M ffi»(20 mL, 20 m 
mol) SrJP^i, *ttft^hy^ASrJP*.T«afPS*fc», 

/l/-^^3l-y^3l^*gft^S*T*l|^* (2. 

26 g, JR* 87%) Sr#fc 0 
»^ 161-165 °C 0 

1 H NMR (DMSO-de ) 6 1. 17 (6H, s), 1.19 (6H, s), 2.26 
(2H, s), 2.67 (2H, s), 3.82 (3H, s), 6.84 (1H, 

s), 7.40 (1H, d, J = 7. 7 Hz), 7.56 (1H, t, J =7.7 

Hz), 7.67 (1H, s), 7.79-7.87 (3H, m), 8.03 (2H, d, 
J = 8.4 Hz) Q 

£f&M4 5 8 

3'-(3,4,8,9-T h?fc Kn-6-y b ^ >"-3, 3, 8, 8-x 
^f/P7P[2,3-h]>fy^7 y ^-l--f/U)[l, l'-t^x 

3 , -(3,4,8,9-x h7k K^-6-y h v^-3, 3, 8, 8-x by 

y ^/u^n [2, 3-h] 4 y v-w/w)[i, r-t^^ 
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^U]-4-*/W2j?yH (365 mg, 0.801 mmol) jo it/ 1- 

(147 rag, 0.966 mmol) <D N,N-^^f /WAT; K 
(1.5 dL) fiHBJKJC l-xfyW3-(3-i?^f;V7 5 y 
b:Vv)#/l^v^ 5 Ki£»£ (200 mg N 1.04 mmol) £JP 
SfiT is i^lfflfllftLfco EJSS<g*fc**5j;t«fi 
ft****-*- h y £ A*»*SrJPx, R^fvWT* 2 IhI 

*BLfc 0 affi?r^^^-^^f->d^S B s 0 ft:^* 10 
T SSift£* (286 mg. iR* 79%) £t#fc Q 
H£ 134-137 °C (4M»)o 

l HNMR (CDCla ) 5 1. 27 (6H, s), 1.30 (6H, s), 2.25 
(2H, s), 2.72 (2H, s),3.93 (3H, s), 5.50-6.40 (2H, 
m), 6.63 (1H, s), 7.39-7.54 (2H, m), 7.61-7.63 (2 
H, m), 7.69 (2H, d, J = 8. 5 Hz), 7.88 (2H, d, J = 
8.5 Hz) 0 
'&J$M4 5 9 

N-^f/H'-(3 ) 4 ) 8,9-fF7t Kn-6-y h^^-3,3, 

8, 8-x h 7 y n [2, 3-h] >r y * y y >-i— r ^) [1, 20 
r-if^ni^/w]-4-*/^>f-$ k 

3 , -(3,4,8,9-x h5 t Kn-6-y h v--3, 3, 8, 8-T" h 9 

^^/w^n[2,3-h]^ y^y y >-i-4MH, i'-if7i 

^/l/]-4-*/U^ixgf (365 mg, 0.801 mmol), 40% y ^JV 
TWI*9 (75 mg, 0.97 mmol) fcitf 1- 

t Kn^f^-lH-^y/MJTy-^ (135 mg, 0.880 mm 
ol) (Z) N,N-^f^*;^7 5 K (1.5mL) !B Affile 1 
-xf;^3-(3-i?^f;U7 5y^n b:VW) ^/l^^-f 5 K 
«^(200 mg, 1.04 mmol) £r*P;t, ifit 20 R^ffiS 
#Lfc 0 ^S6^*|C*teit«SftjRIWc*^ h y 9 ^ 30 

aw*:**5ivia»*ft^ h y * j**j^-ca&», «tEH 

yfrblg&fcZltXmmik&to (317 m g> Um 84%) £ 
IRfc/S 242-244 °C 0 

'HNMR (CDC1 3 )5 1.27 (6H, s), 1.30 (6H, s), 2.25 
(2H, s), 2.72 (2H, s),3.04 (3H, d, J = 4. 8 Hz), 3. 
93 (3H, s), 6.15-6.30 (1H, m), 6.63 (1H, s),7. 37- 40 
7.53 (2H, m), 7.59-7.70 (2H, m) , 7.66 (2H, d, J = 
8.4 Hz), 7.82 (2H, d, J = 8. 4 Hz) 0 

[0 3 7 3] &J&m 460 
N, N- i?/ fvW3' - (3, 4, 8, 9-x h y t K D -6-y h >- 
3, 3, 8, 8-r h y y ^vl^ n [2, 3-h] ^ V J V V- W 

M [i, r-tr y^^M-i-ft/u^**}'* k 

3'-(3,4,8,9-x h7t Kn-6-y h 3r v-3, 3, 8, 8-7 1 

>f;v7P[2, 3-hHy^y y y-i^Mih l'-tr?* 

i/P]-4-*/W#^K (365 mg, 0.801 mmol) N 2 Mv>y ^ 
)VT 5 y/r h7t KP75 Vf§?i£ (0. 48 mL, 0. 96 mmo 50 
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1) *3itf Kn*i/-1H-' O-^/h y TV—fr (135 
mg, 0.880 mmol) <£> N.N-^^f ;U*/VA7 5 K (1.5 m 
L) RfftiKK: l-:x.^-3-(3-v>y MM 
13)V#*M* K£Ift£ (200 mg N 1.04 mmol) £JP;i N 

^fflT? 17 fl#ra«#Lfc 0 KJESS^iftfCTKfci^fflfP^ 

h y ^ATk^^Jnx, ft»3i^-e2iattitti 

(319 mg, JR* 83%) 

'HNMR (CDCla) 5 1.27 (6H, s), 1.30 (6H, s), 2.25 
(2H, s), 2.71 (2H, s),3.03 (3H, br s), 3.12 (3H, b 
r s), 3.93 (3H, s), 6.63 (1H, s), 7. 36-7. 53 (4H, 
m), 7.58-7.68 (4H, m) D 
£7*«4 6 1 

N-[3'-(3,4,8 ) 9-rFn Kn-6-fc K n * i/-Z t 3, 8, 8- 

y h7^f^7n[2, 3-h]>r y^y y y-w/w) [1, r- 

1- (3-^ n ^ oi ^i/W) -3, 4, 8, 9-X h7t Kn-3, 3,8,8- 

x F7^f/v-6-7n[2,3-h]^ y^y y y — /i^ (1.40 

g N 3.50 mmol), 4' -(4, 4, 5, 5~x h y y f/Wl, 3, 2-v^^ 
^rf*P7 ^-2->f/P)T"fe hT^y K (1.01 g, 3.87 m 
mol), fcmi-hV (927 mg, 8.75 mmol) joit>*x 

h7^(h!)7x^*^7>fy)^7^!?A(0) (81 
mg N 0.070 mmol) 0M, h^i/^^y (10 mL) , m 

^y-;v (5 mL) Joit^TK (5 mL) !BStt$r % S^#H 

80 °c-e 14 mrmwhtco Rjtu^mc^m 
y^y-/p io :i T^m), mi±mm, tir&Ltcm^ 

TSIfk^fel (921 mg, IR* 58%) Sr#fc 0 
St£ 185-189 °C 0 

'HNMR (DMSO-de ) 6 1. 14 (6H, s), 1.19 (6H, s), 2.06 

(3H, s), 2.23 (2H, s), 2.56 (2H, s), 6.56 (1H, 
s), 7.29 (1H, d, J = 7.6 Hz), 7.42-7.77 (7H, m) , 1 
0.05 (1H, s) 0 
-frj*«4 6 2 

Mi7;^n^?^Myi l-[4'-(Tir^T 5 
y) [1, V-\fy^. ^/ls]-3-4 /i/]-3, 4, 8, 9-x h7t Kn- 
3,3,8,8-t 1 h7^f/V7D[2, 3-h]>f y^y y >-6->f/W 

t KP-6-t 3, 8, 8-7 1 h^y f;U7n[2,3- 

h]>f y*y-y v-waO [i, \* -\;y ^—M-i-J mt 

'HNMR (CDC1 3 )6 1.28 (6H, s), 1.29 (6H, s), 2.13- 
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2.23 (3H, m), 2.30 (2H, s) , 2.72 (2H, s), 6.95 (1H, 
s), 7.29-7.70 (9H, m) 0 
[0 3 7 4] 463 

-(3,4,8,9-7 f7t Kp-3,3,8,8-t Yy ^^jvy 

n[2,3-h]^y^y y y-W^)[i, r-t^^^]^- 

h y ^yi/^-n^ l-[4' -(Tir^/WT 5 

/)[l,l , -^7^^/W]-3->f/W]-3 J 4,8,9-7 1 h7t Ko- 
3, 3, 8, f-fry n [2, 3-h] -f V / y f /I/ 

oi^x/W (496 mg, 0. 846 mraol) , Y ]} % 1/ 10 

(0.35 mL, 2.5 mmol) , ftft/^v^A (II) (4.7 mg, 
0.021 mraol) JoJ:t/h y 7 :*:=7W7fc* y A V (11 mg, 
0.042 mraol) <D N,N^^f;U*WT5 K (1.5 mL) 
»*S^=¥» (64 //L, 1.7 mraol) £r*0;t, S*»ffl^T 

60 °ct 4 i$ra*#Lfco sjsa-s*^**5j;w«asiR 

lt**^hy 9A***SrJP*., SMfcji^/w-C2iattHi 

Ltc Q &fr#fc^mmz&&£i$mumki- y y 9 

»>!i*^7A^7^^7^ 20 
g^g^/V 2:1 <D'& 1:1) [C{£U ftS^f^-^* 
*^*»fel6AftS*-C*ll^« (294 rag, 1R* 79%) 

198-200 °C 0 

'HNMR (CDCL) 6 1.26 (6H, s), 1.28 (6H, s), 2.16 
(3H, s), 2.24 (2H, s),2. 72 (2H, s), 6.76 (1H, d, J 

= 7.8 Hz), 6.99 (1H, d, J = 7. 8 Hz), 7.35 (1H, d 
t, J = 7.4, 1.4 Hz), 7.44 (1H, td, J = 7. 4, 1. 0 H 
z), 7.49-7.62 (7H f m) 0 

4 6 4 30 

h y 7;^n^^/^*y| 1- (3-"7 n ^7x^1/) - 
3,4,8,9-7^1: Kp-3,3,8,8-7 1 h7^f^7n[2,3- 

h]-f y*/ y 

9 5 t Hflto 2? ifc K «t 0 l- (3-:/ p ^ 3: - 
3,4,8,9-7" h7t Kn-3,3,8,8-f h7^f/H-7u 

[2,3-h]>f y y-/^e>«Hft-fr*S:#fco 

ft, 

'HNMR (CDCla) 8 1. 25 (6H, s), 1.34 (6H, s), 2.29 
(2H, s), 2.69 (2H, s),6.95 (1H, s), 7.14-7.38 (2H, 40 
m), 7.53-7.60 (2H, m) 0 
£ric«4 6 5 

3 , -(3,4,8,9-r h7t Kn-3,3, 8,8-x h7^f/V7o 

[2, 3-hH y*yyy-H/^)[i, 1— \fy^^]-4-r 

h y :7Aoj-p^ ?>X/l>fty$fc l-(3-7'n^7x^)- 
3!4,8,9-7h7t Ko-3,3,8,8-f h7^f/V7o[2,3- 
h]>fy^yyy-6-f/Ux7f;l/ (5.13 g, 9.64mmol), 
Mjxf/^T^y (4. 0 mL, 29 mraol), &Wt'<7i?9J* 
(II) (54 rag, 0.24 mraol), Jo £Xf h V y ^-frfcX y 50 
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J> (126 rag, 0.480 mraol) <D N, N-i// f /V^;VA7 
5 K (20 mL) Jg«Kl=¥|fc (0.73 mL, 19 mraol) £**P 
SSf#H^T 65 °CT? 2 B*ra«#Lfc„ RJS»<fr 

fn£te-j- h y h y 

tts/-y*y/wS:aLTft» (ft»^^/v-e»ffl), «be 

•JfiUyto »>y*^7^?nvh^77^ 
(^ifWfffflfc^A' 10:1) CttLT l-(3-:/n^:7 
zc^/W) -3,4, 8,9-r h7t Ko-3,3,8,8-f h 9 > 
7o[2 f 3-h]>ry*yy vSr*tf»*t*Sr#fc. rcot 
(Di 4-(4,4, 5,5-r h7>f;H3,2-i?*H*P5 
y-2-^/V)7^!iy (1.21 g, 5.52 mraol), Y ]) 

(795 mg, 7. 50 mraol), Tl7 b y ( h ]) y 
A°7v'!)i\(0) (116 mg N 0.100 mmo 
1) &l,2-i?J h*i/^?> (15 mLh / — (7 m 
L) fcit>'7k (7 mL) £JK»U S*#HMT 80 tT* 

h y ? Anasarcas*, saw- h y pA-aott^y # 

(^^■y/mm^^^ 10: 1 ©ft 2:1) iCttU-W* 

i^-^-^i'*»e>i|g*^$*T*»l:-&* (i.35 

g N ft* 35%) £#fc 0 
161-163 °C 0 

'H MR (CDCL)5l.25 (12H, s), 2.24 (2H, s), 2.70 
(2H, s) , 3. 73 (2H, brs) , 6. 74 (2H, d, J = 8. 4 Hz) , 
6.75 (1H, d, J = 8.0 Hz), 6.98 (1H, d, J =8. 0 H 
z), 7.27-7.34 (1H, m), 7.36-7.48 (3H, m), 7.54-7.6 

0 (2H, m)„ 

[0 3 7 5] 6 6 

2,2,2- h y 7/V^-n-N-[3'-(3,4,8,9-x h7t Kn-3, 
3, 8,8-7- h7^f^7n[2, 3-h]^ V * / ]) M 

[l,l'-t'7oi=/H-4-Y/U]r-fe hT5 K 

&tftM 4 4 1 i PHtW^&tC ±9 3'- (3, 4, 8, 9-X h y 

t Kn-3,3,8,8-X h7^f/W7D[2,3-h]V V^r/ y V 

-W/w)[i, i' - tf7i=/w]-4-7 5 y^taijk^ft 

£#fc 0 HX* 83%„ 

MA 228-230 °C 0 (ft^at^l/- ^^^y) 0 

'h N'MR (CDCL) 5 1.25 (6H, s), 1.30 (6H, s), 2.19 

(2H, s), 2.75 (2H, s),6.78 (1H, d, J = 7. 9 Hz), 7. 

01 (1H, d, J = 7. 9 Hz), 7.31-7.62 (8H, m), 8.82 (1 
H, br s). 

4 6 7 

4-[[[3-(3,4,8,9-f h7t h * >--3, 3, 8, 8-X 

F7^f^7D[2, 3-hK y^f-y y y-K;u)7x=/i/] 

3- (3, 4, 8, 9-x h7t K n-6-> h * ->-3, 3, 8, 8-7 1 h 7 
^f^7D[2,3-h]-f y=^7 y y-H^^yf'yT? 
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V (2.81 g, 8.02 mmol) SoctVh !)xf;I/7 5 Wl-5 
mL, 11 mmol) ^rh7t K^77> (15 mL) ^^{i* 
&T\ TU7^H^y^f/^P!J K (1.91 g, 9.62 
mmol) Sft-C 10 £IH»#Lfc. KJSfi-fr* 

(CTk^JOx., B*3i^Tf2liIttfflLfc. 

h y ^zk^c tk*5 ivfiafpig^ 
h y 5^A*»«-caB», «e»^ h y * A-Mtt^>y 

2:1(0^ 1:1) {CflfcU BMfc* 10 
^-^xf/l/X-f/W^fffefiLT^i^ft (3. 
75 g, JR* 91%) fc»fc D 
Mbft 156-160 °C 0 

1 H NMR (CDCls) 5 1. 16 (6H, br s), 1.33 (6H, s), 2.3 
4 (2H, s), 2.60 (2H, br s), 3.92 (3H, s), 3.96 (3 
H, s), 6.59 (1H, s), 7.13 (1H, d, J = 7.7 Hz), 7.3 
7 (1H, t, J = 7.7 Hz), 7.56 (1H, t, J = 1.8 Hz), 
7.89-7.98 (3H, m),8. 12 (2H, d, J = 7. 8 Hz), 8.66 
(1H, br s) 0 

^/&#J 4 6 8 20 
4-[[[3-(3,4 f 8 f 9-T h7t h * v/-3, 3, 8, 8-x 

h7^^7n[2,3-h]^ y ^-i-^/w)7^xi/i.] 

4-[[[3-(3,4, 8,9-x h7 t h *i/-3 t 3, 8, 8-x 

>5^f;v7p[2, 3-hH y^/y y-i— (/v) y^^ ;V] 

T $ y]^/^^^]SIfi ^fvl/:n*7Vl/ (1.03 
g, 2.01 mmol) <D*9 S—fr (10 mL) jgjgt 5 M 
fl^b !J (0. 50 mL, 2. 5 mmol) £*Px., S 

ffl-e i.5 ttfflfttttiL 1.5 p#^*onaa«EL^ 0 sjcs 

^£«flEil*§U *#T, 1 M ^ (5.0 mL, 5. 0 mm 30 
ol) ZffiTLtZo mumtl-h}) ^A*flHS«rJpA, ft 
ixf/v-fF7t Kn77y»**"e2@»IBLfc. 
^to*fc#««SrSW^hy ^^±l?ft», 5iS, WEE 
»*LT^1H^«J (1.06 g, JR* 99%) «r»fc„ 

1 H NMR (CDCla) 61.34 (6H, s), 1.62 (3H, br s), 1.7 
3 (3H, br s) , 2. 26-2. 54 (2H, m) , 2. 94-3. 24 (2H, 
m), 3.98 (3H, s), 6.72 (1H, s), 7.24 (1H, d, J= 8. 
1 Hz), 7.47 (1H, t, J = 8. 1 Hz), 7.83 (2H, d, J = 
8.6 Hz), 7.90 (2H, d, J = 8. 6 Hz), 8.25 (1H, s), 40 
8.35 (1H, d, J = 8.1 Hz), 10.01 (1H, brs), 12.88 
(1H, br s) 0 

[0 3 7 6] 469 

N-^^/W-N , -[3-(3,4,8,9-x Yy t 

3,8,8-t 1 h7yf/V7n[2,3-h]^ ]) is-X-j ;V) 

4-[[[3-(3,4,8,9-rh7t Kn-6-^ h 3r v--3, 3, 8, 8-y 

Yy*^)vyu [2, 3-h] 4 y^y V w /w) 7 x xvv] 

7$ y]*/W2J?=.^]$A#»lfc*46 (268 mg, 0.501 mm 
ol). 40% yf^7;y/y?7-;« (55 mg, 0.56 50 
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mmol) ioitf 1-t Kn^^-lH-^^y^ y 7y-/V (8 
5 mg, 0.56 mmol) <D ^N-^y^/^T; K (1 m 
L) j§iCH)xf/V7;y (0. 17 mL, 1.2 mmol) *5<t 
Xf i-xf/W3-(3-v ? ^f;l/7 5 77d fcVl^A-tffvH' 

5 KJMfcit (125 mg, 0.652 mmol) SrJPx., £UX* 24 

^^/-/ua-fr«-c2ia«iinLfco ^te*fc*awifcft 
srtWk-f- h y * saw- h y 

0:1 -CjSffl), ^JE«*§Lfc 0 ss?:ypn^-y 

(215 mg, I|X* 84%) Sr»fc, 
IRjK 310-312 °C 0 

l HNMR (DMSO-de) 5 1. 15 (6H, s), 1.23 (6H, s), 2.33 
(2H, br s), 2.64 (2H,s), 2.81 (3H, d, J = 4. 5 H 

z), 3.82 (3H, s), 6.82 (1H, s), 7.08-7.12 (1H, m), 
7.40 (1H, t, J = 8. 0 Hz), 7.77-7.81 (1H, m), 7.88 

-7.94 (1H, m), 7.95 (2H, d, J = 8. 3 Hz), 8.04 (2H, 
d, J = 8. 3 Hz), 8.57-8.63 (1H, m), 10.40 (1H, 

s) 0 

^J4 7 0 

2- [(3,4,8,9-x hyh Kn-6-^ h * v--3, 8, 8- b ]) * f 

;v-i-y ^^;vyx2[2, 3-hH y^y y v-3--f/w)^ ^ 
/w]-ih— f y^y K-;M,3(2H)-i/ty 

3- (7D^yf/l/)-3,4,8,9-rh7t h^rv'- 

3, 8,8- h y ^ ^/wi-^3ix:/w^n[2,3-h]-r y^yyy 

(2.49 g, 6.01 mmol), 7 9/^4 % K# y £A (90%) 
(1.86 g, 9.0 mmol) CD N, N-v^ *f-/i>T± hT 5 K (25 
mL) HMttfr&X91B«T« 2.5 0fraJP^il^Lfc o 

^ 2:1) icttL,- timt=?/\,-" ^y-yfrbm&itts 

mtt&m (1.56 g, flX^ 54%) Sr#fc 0 
»^ 121-125 °C 0 

'HNMR (CDC1 3 )6 1. 19 (3H, s), 1.22 (3H, s), 1.38 
(3H, s), 1.97-2.19 (2H,m), 2.81 (1H, d, J = 15. 9 H 
z), 3.02 (1H, d, J = 15.9 Hz), 3.85 (1H, d, J = 13. 

6 Hz), 3.86 (3H, s), 3.96 (1H, d, J = 13.6 Hz), 6. 
54 (1H, s), 7.36-7.52 (5H, m), 7.61-7.80 (4H, m) 0 

4 7 1 

3,4,8,9-x hyt Kn-6-y h * v-3 f 8, 8- h V * 

-y iLZL/u-3-y n[2,3-hM y 9 yr? y 

2-[(3,4,8,9-x Yy\L Kn-6-> h =^r i/-3, 8, 8- h V / ? 

)V-\-y * ~>vy d [2, 3-h] 4 y*; y v-3->f /p) y 

/W]-1H— f y-fy /V-l,3(2ti)-i/yt> (2.08 g, 4.33 
mmol) <D*-9 J—t\> (20 mL) ili[:t K^^^— * 
(0.25 mL, 5. 2mmol) SrJP^l, 2 NFWfti: 3 
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jQffftiiijftLfco R*Ej&fr*K i m TkH^-t- h y * AtK 

(9.0 mL, 9.0 mmol) £JP;i*T*%$?, g'EggaDfvl' 

(S8xf;W^/-^ 100: 1) tcftU ftM 
3L^/W-^*^i/ 3 S^|5gftL'r*jBfb'&* (823 mg, 
«* 54%) %#fc 0 
St£ 143-145 °C 0 

J HNMR (CDCh) 6 1.06 (3H, s), 1.29 (3H, s), 1.33 

(3H, s), 2.16 (1H, d, J= 16.5 Hz), 2.25 (1H, d, J 10 

= 16.5 Hz), 2.49 (1H, d, J = 15.4 Hz), 2.80(1H, d, 

J = 12.6 Hz), 2.89 (1H, d, J = 12.6 Hz), 2.93 (1 
H, d, J = 15.4 Hz), 3.92 (3H, s), 6.63 (1H, s), 7. 
39 (5H, s) 0 

[0 3 7 7] &&m4 7 2 
ffiW: (3,4,8,9-fh7t h =^>-8, f)V 

-l-7x z=-jvy p [2, 3-h] -f y * J V fr) * ?vloi 

Btlt 2-(^y^^T5y)-3-(2,3-v^t Kn-7-^ h^r 
i/-2, f/W5-^<y/7 7 ^)^d hf/l^ni tvI' 20 

(3.34 g, 8.40 mmol) (DT± ^Hl/V (65 mL)K®?$ 
iiZ^^riymtV y (9.4 mL, 0.10 mol) £JP;c, 1. 5 0# 

^_^^ify^^SM B H s LT*JS{t:^ (2.62 g, iR* 
82%) £#fc 0 
|R£ 168-169 0 C o 

'HNMR (CDCls) 6 1.28 (3H, s), 1. 36 (3H, s), 2.12 
(3H, s), 2.19 (1H, d, J= 8.1 Hz), 2.31 (1H, d, J = 30 
8.1 Hz), 2.52-2.79 (2H, m), 3.54-3.76 (lH,m), 3.9 
3 (3H, s), 4.34 (1H, dd, J = 11.0, 6.6 Hz), 4.54 
(1H, dd, J= 11.0, 6.2 Hz), 6.68 (1H, s), 7.42 (5 
H, s) 0 

£j£094 7 3 

3,4,8,9-rhn Ko-6-> h 3r ->-8, 8-v^ 
x^7P[2, 3-hM y^r7 V J — JV 

HFtt (3,4,8,9-fb7t h * v-8, 8-v^ ?vl/ 

-i-7x n [2, 3-h] ^y^r/y >-3— f A) * fvl^ 

TsTfr (1.00 g, 2.64 mmol) (D * 9 / — /V (5 mL) Jo 40 
iVf h7tKo7?V (5 mL) 5 M ^SMt^ 

h ]) (1.6 mL, 8.0 mmol) £AP£, ^»T? 1 

2 0WLf: o ^^fc*rtWI«:*-C2|g|iJfc», ftJEft 

k^SSLT^Bfl^Jfe (553 nig, l(5i* 62%) «r#fc. 
156-158 °C 0 

'HNMR (CDCla) 6 1. 28 (3H, s), 1.38 (3H, s), 2.21 
(1H, d, J = 8. 1 Hz), 2.35 (1H, d, J = 8. 1 Hz), 2.5 
1-2.70 (2H, m), 2.90-3.15 (1H, br), 3. 36-3. 57(1H, 50 
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m), 3.76 (1H, dd, J = 10.7, 7.7 Hz), 3.87-4.03 (1 
H, m), 3.93 (3H, s), 6.68 (1H, s), 7.43 (5H, s) 0 
&J&m 47 4 

2- [(3, 4, 8, 9-7 h7t Kn-6-y h * v/-8, f/Wl 
-y a ^7p [2, 3-h] ^y*y y y-3— f/U)y ^A]-1H 

— f y>f V K— /W-l, 3 (2H) > 

3,4,8,9-7" h7 t KP-6-y h^r^-8,8-y^^-h7 

x^-3-7P[2,3-h]>fy^7 !J y^Z-A- (793 m 

g, 2.35 mmol) <D\+])i?> (10 mL) U ^ 

9>X/l'ft~/l'9 u y K (0.22 mL, 2.8 mmol) 

T\ IrI£T 30 #KHJM^ ^y^^nj) K 

(0.04 mL, 0.5 mmol) £i£flP U £t>{- 30 ^BfflH^L 

^2 0ft#, »EE»iiLfc. aath/^v^jp 

SSMJISffiLTy ^^/U^H (3,4,8,9-fF 
7t Kn-6-y h^v--8,8-v^ f/H-7i^7 n [2, 

3- h]-r y^r/ y ^-w^^^^^r/wsrWfco 

5 K* y (90%, 725mg, 3.5 mmol) SrJPX., 100 °C 

•e 4.5 flSIW»#Lfc 0 SJcSjfi^WJ-7K«rJP^, KSbi 

^/w-c2iattaLfco ^fr-frfc^rwi 2 

X/l-^^^ B B 0 ^$itT*ja{t:^ (337 mg, IK* 31%) 
gt£ 228-229 °C 0 

5 HNMR (CDC1 3 )6L26 (3H, s), 1.34 (3H, s), 2.18 
(1H, d, J = 16.5 Hz), 2.32 (1H, d, J = 16.5 Hz), 
2.57-2.75 (2H, m), 3.78-4.15 (2H, m), 3.87 (3H, 
s), 4.24 (1H, dd, J = 13.2, 5.4 Hz), 6.61 (1H, s), 

7.34-7.48 (5H, m) , 7. 68-7. 92 (4H, m) Q 

[0 3 7 8] <&fifc«4 7 5 
3,4,8,9-7^71: Kn-6-y h 8-v 5 ^ f-fr-l-y 

x^/w3-7p[2, 3-h]^y^y y y^?yr$yzl» 

2-[(3,4,8,9-rb7t Kn-6-y h *i/-8, 8-i?t f/wi 

-7x^;v7p[2, 3-h] >f y^y y Mtm^-m 

-4 y^f V K— 3(2H)-^^ (350 mg, 0. 750 mmo 
1) (7)^^y-/i. (4 mL) ®»^^t K^^^-TKfPft 
(84 M U 1.7 nmoDSrJPx., 2.5 «p|RWP|RaBK Lfc Q R 
JtM&mc l m h y «>A*»»S:Jpx.*-c# 

9 J—)\> 10: 1) [C#tL, 3,4,8,9-7 h7k Ko-6-y h 
=^^-8, 8-v^^ f/Wl-7i^/W3-7P[2, 3-h] 4 

yy^yr^y (164 mg ) £#Niffi Lx#fc 0 

Srft»3if-/W (2 mL) Kl*tfU 0.8 M ttft**/^ 9 
J—frWSL (1-8 mL, 1.4 mmol) ^tJPx., ^i±g^ L 
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Mit&m (140 mg, ft* 46%) S:»fc 0 
H<£ 192-194 °C 0 

l HNMR (DMSO-de) 6 1.22 (3H, s), 1.26 (3H, s), 2.26 
(2H, s), 3.05-3.40 (4H, ra), 3.80-4.50 (1H, m), 3. 
94 (3H, s), 7.10 (1H, s), 7.55-7.78 (5H, m),8. 35- 
8.65 (3H, m) 0 
£fifc0J 4 7 6 

N-[3 , '-(3,4,8,9-7 L by t K*-6-y h ^ v-3, 3, 8, 8-r 
h^^f-^-2-^-^v-K^n[2,3-h]-f y^r/ V 
>v)\\,Y-\?7 3l~jV\-$-<{jiV\T±YT^ K 10 

l 0 4:RI«©*ftlcJ:9 N-[3'-(l, 2,3,4,8,9- 
^^rf-t Kn-6-y h *$/-3, 3, 8, 8-r h7^f/V7n 

[2, 3-hMy^z y >--w/u)[i, r-t^^^/v]-3->r 

/W]Ti?h7$ Ka>&««frfi*£#fco *l* 66% D 
HS^ 158-162 °C S—/l'-i?^;l'^—T/l') 9 
l HNMR (CDCh) 61.24 (3H, s), 1.28 (3H, s), 1.51 
(6H, s), 2.04 (2H, s),2. 13 (3H, s), 3.09 (2H, s), 
3.91 (3H, s), 6.65 (1H, s), 7.27-7.53 (5H, m), 7.5 

6- 7.69 (3H, m), 7.69 (1H, br s) D 

4 7 7 20 
N-(3, 5-v^ n a-l-^r^i^ K-4-fy v>xvP)-3- (3, 4, 8, 
9-X h7t Ka-6-y h^rv/-3,3,8,8-x h y t^JVyu 
[2,3-h]^y^/yy-K/U)^yX7; K 
3-i/T /-N-(3, P n-l-^v' K-4-f ]) 

^<yX7 5 K (0.84 g x 2.84 mmolh l-(2,3-v ? b Kn- 

7- y h- ^ i/-2, 2- y ^/u-5-s< yyyy^/u) -2- y ^vp 

-l-^n/^y— yl/ (1.07 g, 4.26 mmol) , (7 mL) 

»£XfhA>*> (10 mL) Oftg-ttf^fttttt (0.393 m 
L, 7.38 mmol) SrJPx., 80 °CT* 10#PbTO#L 

;V-i/aL^^DL—"r/v (in) Ti5fcif Lfc 0 2 M 

4£»TpH 7 tllL, B»xf;Pti|ilLfc 0 

yy^- (RK^^Wd^KK^^/^ $ 23: 
2) fcttLfcft, BK^if-^fetSftftL, 
(0.20 g, ft* 13%) S:#fco 

li£ 264-266 °C 0 40 
'HNMR (DMSO-de ) 6 1.17 (6H, s), 1.22 (6H, s), 2.2 
3 (2H, s), 2.67 (2H, s), 3.82 (3H, s), 6.84 (1H, 
s), 7.57-7.68 (2H, m), 8.01-8.09 (2H, m), 8.72 (2 
H, s), 10.58 (1H, br s) 0 
[0 3 7 9] £/&fiJ 478 
N- y-3- tf ^ y "S=-)V) -3- (3, 4, 8, 9-r h y t K 

n-6-y h^v/-3,3,8,8-x h7^ f ^7n[2,3-h]^ V 
^y y y-K;v)^yX7> K 

gi&m 159 1 mm<Djjmc£ 0 % 3- (3, 4, 8, 9-x h y 

fc Kn-6-^ h+v'-3,3,8,8-f h7^f/V7D[2,3-h] 50 
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3,4,5,6-x b7k Kn-2(lH)-fc°y *J J >t>>b* StMit 
£<fcfc*fc. i|X* 63% 0 

\HNMR (CDCh) 61.23 (3H, s), 1.28 (3H, s), 1.30 
(6H, s), 1.58-1.80 (2H, m), 1.88-1.98 (2H, m), 2.1 
8 (2H, s), 2.59-2.72 (3H, ra), 3.27-3.38 (2H,m), 3. 
92 (3H, s), 4.40-4.50 (1H, m), 6.27 (1H, br s), 6. 
62 (1H, s), 7.33-7.36 (1H, m), 7.43-7.48 (1H, m), 
7.88-7.95 (2H, m) G 
£jBj&0S4 7 9 

(S) -N- |> * if t K a -2-^r * V - 1H-T if fc° >-3-T /W] -3 
-(3,4,8,9-x h7t Kn-6-y h * v-3, 3, 8, 8-x h7^ 

f^7D[2,3-h]^y*y y y-K/H^yxr? K 

-g^fll 1 5 9km9<D%mz£*>, 3-(3,4, 8,9-r by 
t Kn-6-y h*v'-3,3,8,8-7h7^^7n[2,3-h] 

-fy^yy ^-i->f ^)seA#i«ftit**3j:v (s)-3-r 

?y^ *if-fc Kn-2H-Tif t°V-2-^V/4^, SSfc^ 
»«r#fc 0 JR* 65% 0 

[a] d +23. r (c i.o s y ^y-^) 0 

'HNMR (CDCh) 61.23 (3H, s), 1.30 (9H, s), 1.51- 
2.05 (6H, m), 2.16 (2H, s), 2.70 (2H, s), 3.20-3.3 
8 (2H, m), 3.92 (3H, s), 4.68-4.78 (1H, m),6. 53 (1 
H, br s), 6.62 (1H, s), 7.42-7.51 (2H, m), 7.69-7. 
73 (1H, m), 7.88-7.92 (2H, m) 0 
£$014 8 0 

(R) -N- 3r if t K p -2-Hr * y - 1H- T if h? ^-3-> f /P] -3 
-(3,4,8,9-x h7t Kn-6-y h * i/-3 9 3, 8, 8-r hyy 
^7a[2,3-h]>fy*y y V-H;V)^yX7; K 
^^ij 159t [piU^^^tC ct *9 > 3- (3, 4, 8, 9-x h 5 
fc Kn-6-y h*i/-3,3 > 8,8-fh7y^7P[2,3-h] 

4 y*; y ^-W/w)^A#»*ifc**5j;i/ (r)-3-t 

$y-v*iffc: K n -2H- T t° >-2-ir MMfcft 
M&ntco 33% 0 

[a] d -22.5° (c i.o, y^y-/i/) 0 

X HNMR (CDCh) 6 1.23 (3H, s), 1.30 (9H, s), 1.51- 
2.25 (6H, m), 2.17 (2H, s), 2.70 (2H, s) , 3.20-3.3 
6 (2H, m), 3.92 (3H, s), 4.69-4.78 (1H, m),6. 29 (1 
H, br s), 6.62 (1H, s), 7.41-7.51 (2H, ra), 7.69-7. 
73 (1H, m), 7.88-7.91 (2H, m) 0 

[0 3 8 0] &J$ffl 481 
3- (6-:x. b 3r v^-3, 4, 8, 9-x b y t K n -3, 3, 8, 8-x h 7 

y^7n[2,3-h]>fy*y y y-i-^/W$lfi y^ 

l-(7-m H^f ->-2, 3-v^fc Kn-2,2-yyf/W5-<>y7 
7^/^-2-^ ^-yl^-l-yp/V-/^ (15.0 g, 56.7 mmo 
1), 3-^7;$Ifiyf/V (9.14 g, 56.7 mmol), R 
(80 mL) fcit^NAoiy (100 mL) Oil^»^fl|S6 
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m (7.86 mL, 0.147 mol) SrJPx., 80 °CT 1 

A^P7^77>|- (^fWR®xf/M:l) 
ttU (9.00 g, l&m 39%) fcWfco 

1 H NMR (CDC1 3 ) 61.25 (6H, s), 1.29 (6H, s), 1.47 
(3H, t, J=7.0Hz), 2.15 (2H, s), 2.68 (2H, s), 3.9 10 
2 (3H, s), 4.18 (2H, q, J=7. 0 Hz), 6.62 (lH,s), 7. 
47 (1H, t, J=8. 0 Hz), 7.61 (1H, d, J=8. 0 Hz), 8.05 
-8.08 (2H, m) 0 
&J&m4 8 2 

3- (6- re h * v/-3, 4,8,9-rh7t K n -3, 3, 8, 8-7 1 h 5 

^f/i/7D[2,3-h]>fy+; y ^-i-^^)^S§iM 

3- (6-m h dp ->-3, 4,8, 9-x F7t K n -3, 3, 8, 8-x K 7 

^/v7d [2, 3-h] ^y^-yy v-i-f /w) y 

/l/:r;*7Vl/ (8.80 g, 21.6 ramol) <D*$ J— )V (40 m 20 
L) 5 M Tkmitl- h V (12 mL) £AP 

x., s^«?sr 50 °ct 12 i$raat#Lfc 0 

Ltc& 5MSi (17 mL) SriPx, 2£«E 

Sr 3 0^«9 3IL/i o »aE*ffffl|3i^/^e>tt*ft U 
SJHft^* (6. 15 g, HX* 66%) fc»fc 0 

240-243 °C 0 

1 H NMR (DMSO-de) 6 1.22 (6H, s), 1.37 (3H, t, J=7. 
0 Hz), 1.46 (6H, s), 2.02-2.25 (2H, m), 3.16 (2H, 
s), 4.24 (2H, q, 1=7. 0 Hz) , 7.09 (1H, s), 7.76 (1 30 
H, t, J=7.8Hz), 7.86 (1H, d, J=7.8Hz), 8.16 (1H, 

s), 8.26 (1H, d, J=7.8 Hz) Q 
-frj*W4 8 3 

3- (6-^ h*v/-3 f 4,8 f 9-r- h7t Kn-3,3, 8,8-r hy 

>f/v7p[2,3-h]^y*y y y-i->r /w)-N-y 3vw<y 

XT $ K 

3- (6-^ h * v"-3, 4, 8, 9-r h 9 t Kp-3, 3, 8, 8-r K 9 

y =f-;i>y p [2, 3-h] >fy^yy >- w a-) $ AMttifc 

£ (1.00 g, 2.33 mmol), Kn^rv'-lH-^^y Ml 
7/-/V-*fPft (0.392 g, 2.56 mmol) CO N.N-v^y 40 
f^*;VAT; K (10 mL) «g?Sffi(- l--x^vU-3-(3-^ 
^/VT;y7 P o fcT/W)*/!/*^ 5 K*£S£4£ (0. 580 
g, 3.03 mmol) £APx_, 30 $>IW8fc#L 

tc 0 ZtHC 40%y^7$ >l*9 J—MBtiL (1.2 mL) 

SfeilMfcU *Hfc£4fe (0.80g, IK* 84%) 
tt^S 173-174 °C 0 

l HNMR (CDCls ) 6 1.21 (6H, s), 1.28 (6H, s), 1.47 50 
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(3H, t, J=7. 0 Hz), 2.13 (2H, s), 2.61 (2H, s), 2.9 

4 (3H, d, J=5.2Hz), 4.19 (2H, q, J=7. 0 Hz) , 6. 60 
(1H, s), 6.85-6.90 (1H, m), 7.38-7.44 (2H, m), 7.7 
7 (1H, d, J=1.2Hz), 7.85-7.90 (1H, m) Q 

[0 3 8 1] &J$m 484 
N-[2-7 5 ;-2-jr*y^/l>] -3- (6-^i h^v--3,4, 8, 9- 
T h 7 t Kp-3,3,8,8-t h7yf^7P[2,3-h]^ V^r 

y V y-w^)^<yX7 5 K 

3- (6-oi h ^ >>-3, 4, 8, 9-r hyt Kn-3, 3, 8, 8-7" h y 

y ^yw^n[2,3-h]^ y^y y >-i— fAOSf&SifetMt 

% (1.00 g, 2.33 mmol) (Dr hyt: Kp7 7> (10 m 
L) SSSMtC h y JifvUT 5 ^ (0.810 mL, 5.83 mmol) 

£*p;t, 10 ^mmwLtc Q 

L, ^nn^y^ (0. 362 mL, 2. 80mmol) £iS 
TLX, »-&*Sr*»T-e 45 ^mmWLtz 0 tnj*s> 
T 5 K*M&fi (0. 386 g, 3. 50 mmol) £ 2 M yK^ft:^ 
h y (1.75 mL, 3.5 mmol) 

*Stt»Cfi»**-J- h y * A*?£«£JP;L, Rlfcai^/P-e 

ft (0. 82 g, i|X* 75%) «r#fc. 
HUK 127-128 °C 0 

'HNMR (CDCh) 6 1.22 (6H, s), 1.29 (6H, s), 1.47 
(3H, t, J=7. 0 Hz), 2.14 (2H, s), 2.64 (2H, s), 4.0 

5 (2H, d, J=5. 0 Hz), 4.18 (2H, q, J=7. 0 Hz) , 5. 81 
(1H, br s), 6.40 (1H, br s), 6.61 (1H, s), 7.41-7. 
50 (2H, m), 7.85-7.99 (3H, m) D 

£1*00 4 8 5 

N- [3- (6-^ h i/-3, 4, 8, 9-x h y t Kn-3, 3, 8, 8-x h 

7^f/v7D[2, 3-h] ^y^y y y-w^)^yyV/H 

-2-y f/V7 7^y ^^Wrc^-ryp 

3- (6-^ b ^ v^-3, 4, 8, 9-r b 9 t Kn-3, 3, 8, 8-x h y 

yf/P7n[2,3-h]^y^y y y-i-^f^)$ssiii 

(2.00 g, 4.65 mmol), 1-t K n ^ri/-lH— h ]) 
TKfP^I (0.784 g, 5.12 mmol), 2-T5y^ 
yK»3i^J6ll*K(L05 g, 6.05 mmol) (D N.N-v?^ 

$ K (20 mL) ^^{C h y ^yPT 5 > 
(2.59 mL, 18.6 mmol) *5<tt/ 1-xf /H-(3-v^y f ;V 
7$y^nt:»^y^; K£»*6 (1.16 g, 6.05 
mmol) SrJP^L, a^ftftifre 3 B#WM#t/c 0 Kfc 

H^ b b bL, «Hj^« (1.82 g, 77%) fe»fc 0 
155-156 °C 0 

'HNMR (CDCh ) 6 1.24-1.30 (15H, m), 1.47 (3H, t, 
J=7. 0 Hz), 1.66 (6H, s), 2.16 (2H, s), 2.68 (2H, 
s), 4.13-4.28 (4H, m), 6.61 (1H, s), 6.93 (1H, s), 
7.42-7.50 (2H, m), 7.83-7.89 (2H, m) 0 
8 6 
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N- [3- h * i/-3, 4,8,9-rF7tKD-3,3, 8, 8-r h 

7^f/v7p[2, 3-hM y^yy y-i-^^yy^^ 

N-[3-(6-^ h^fv--3,4,8,9-r F7t K*-3, 3, 8, 8-r h 

y^^^p[2,3-h]^ y^y y y-i-^^^y/^/w] 

-2-yf/V77^y cn^/i^^TVl' (1.25 g, 2.47 ramo 

i) 0)=.$ (7 mD 5 m zkSHfc-J- h y #A 

(3.0 mL)£*P;t, *fr*«:Sil"T? 3 «pnWt«iL 
fc 0 EJSttfc 5 M MM (3.7 mL) SrJPx., UJ±MBL 

iMku i&m&m (1.2s g% sr»fc 0 

234-238 °C 0 

'HNMR (DMSO-de) 6 1.22 (12H, s), 1.34 (3H, t, J= 
6.9 Hz), 1.45 (6H, s),2. 19 (2H, s), 2.72 (2H, s), 
4.12 (2H, q, J-6.9 Hz), 6. 85 (1H, s), 7.51-7.53 (2 
H, m), 7.92-7.96 (2H, m), 8.61 (1H, s) D 

[0 3 8 2] £$094 8 7 
N-(2-T 5 7-1, l-i// 3-;ls-2-jr* y^^)-3-(6-^i h 
3rv--3,4,8,9-x byt Kn-3, 3, 8, 8-x h^^vl^n 20 

[2, 3-hM y*y y y-w/W^yxr ^ k 

N- [3- (6-^1 h ^ri/-3, 4, 8, 9-7 1 h 7 t Kn-3, 3, 8, 8-x h 

7^f^7P[2, 3-hM y^y y y-K/^^yy^f^] 

-2-yf;V77^>ISl (0.80 g> 1.55 mmol), 1-t 
Kn^v-lH-^yy by Ty*~VJ*& (0. 

307 g, 2.02 mmol) CO N,N-^^^*/UA7 5 K (8 m 
L) U l-xf/^3-(3-^f/V7S/^p 

fcVW#/l^vM 5 KittHIS (0.387 g, 2.02 mmol) £ 

*ftT-e 30 ^iffltfLfc, rjssic h y^^/p 

(0.541 mL, 3.88 mmol) £*Qx_, iH-g^Sr^S 30 

xmmLfc* mmicmmmyKmi- b y 9^**»s:Jn 

StMik&yo (o. 50 g , &m 68%) Sr#fc 0 

fiift 204-206 °C 0 

! HNMR (CDCL) 6 1.25 (6H, s), 1.30 (6H, s), 1.47 
(3H, t, J=6.9Hz), 1.69 (6H, s), 2.17 (2H, s), 2.6 
8 (2H, s), 4.18 (2H, q, J=6. 9 Hz), 5.54 (lH,br s), 

6.50 (1H, br s), 6.61 (1H, s), 7.07 (1H, s), 7.42 40 
-7.49 (2H, m), 7. 85-7. 89 (2H, m) 0 
4 8 8 

3- (6-^ h^r^-3,4, 8, 9-r byt K n-3, 3, 8, 8-x by 

yf/^7P[2,3-h]^ y^y y y-i-^/^)^<yif>T^ 

l-(7-^ h*i/-2,3-^t Kn^^-i/yf/l'-S-^yy^ 
7-4')-2-y f/V-l^P/V-^ (11.2 g, 42.3 mmo 
1), 3-75y^J/- h y !V (5.00 g, 42.3 mmol), ft 
g£ (60 mL) fcit/h/^y (75 mL) Ojl^Sr*^ 
U ftffit& (6.77 mL, 0.127 mol) £AP;i, 80 1 50 
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U *jBffr&» (8.17 g, Jft* 53%) fc»fc D 

1 H NMR (CDC1 3 ) 6 1.23 (6H, s), 1.32 (6H, s) , 1.46 
(3H, t, J=7.0Hz), 2.32 (2H, s), 2.65 (2H, s), 3.7 
0 (2H, br s), 4.16 (2H, q, J=7. 0 Hz), 6.58 (1H, 
s), 6.70-7.21 (4H, m) 0 
8 9 

N- [3- (6-^ h 3r v-3, 4, 8, 9-fF7t K n -3, 3, 8, 8-x h 

7^/v7n[2,3-h]>f y^y y y-w/p)7^^/v]y 

3- (6-^ b*is~3, 4, 8, 9-x h 7 t Ko-3, 3, 8, 8-x h 7 

y f;v7P [2, 3-hM y^y y y-K/V)-<ytV7; 

> (0.73 g, 2.00 mmol) (DK°}) i/> (5 mL) ?§?$3r7K 
ftU ^y^to^PDF (0. 186 mL, 2.40 mmo 
1) «TIT, »-&«S:*?&Tt? 1 BfraJt^LfCo R 

e«t«asii»»**^ h y 

/v-eiai/fc. «na*«r*asLfc«, «jHR«Lfc 0 » 
MMttyy^^>*7^^pvF^77^- (An 
xf/wy?/-^ 97:3) (cwt/ctt, ftK^^-^ 

^rt^^lSiftt, (0.52 g, )&m 59%) 

g*A 181-182 °C 0 

'HNMR (CDCb ) 6 1.27 (6H, br s), 1.32 (6H, s), 1. 
46 (3H, t, J=7. 2 Hz) , 2. 23 (2H, s), 2.71 (2H, s), 
2.77 (3H,'s), 4.18 (2H, q, J=7. 2 Hz), 6.60 (1H, 
s), 7.08-7.14 (1H, m), 7.22-7.35 (4H, m) 0 

[0 3 8 3] 490 
N- [3- (6-31 Jx ^ z,-$ 9 4j 8 , 9-fh7t K n -3, 3, 

7yf^7p[2,3-h]>f y^y y y-i-^^yx^^-N 

ftj&ms otmmfD^m^x^o. 3-(6-x^^3 )4(8) 

9-x h5 t Kn-3, 3,8, 8-r h 5 y d [2, 3-h]>f V 

^y y y-i-JM^y-g y7? vtScktM ^v^yu^^ 
/^p!) K**fe, *«b-&*«r»fc. 53% Q 

183-184 °c mm^^-^^»o 

'HNMR (CDCh ) 6 1.25 (6H, s), 1.31 (6H, s), 1.46 
(3H, t, J=6.9 Hz), 2.23 (2H, br s), 2.68 (2H, s), 
3.40 (6H, s), 4.18 (2H, q, J=6. 9 Hz) , 6.61 (1H, 
s), 7.29 (1H, t, J=1.5Hz), 7.35-7.40 (1H, m), 7.5 
2 (1H, t, J=7.8Hz), 7.61 (1H, dt, J=7. 8 Hz, 1. 5 H 
z)„ 

&f&&\4 9 1 

N- [3- (6-31 h^y-3,4,8,9-rh7t K^-3, 3, 8, 8-7 1 h 

7yf^7P[2,3-h]^f y^y y ^-w^)^^-/^]^ 
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Gtiim 3 o t mm<Djfmc * r> . 3- (e-^ h * ^-3, 4, 8, 

9-x F7t Kn-3,3,8,8-7 1 h y * * [2, 3-hM V 

y y-H;i/)^yfy7; yjoir;^ u ^T^r^/^ 
^^!J K*»b, 2-^nP-N-[3-(6-xFJf>>-3 ) 4,8,9-f 
h7 b: Kn-3,3,8,8-7 1 h 7 ^ fvW!7 a [2, 3-hM y^rX 
!) y-K^)7x^]7t h75 KSrftfc. mSr-fr 

* 50% o 

iL£ 162-163 °C (S»3if-^-^**^). 
'HNMR (CDCls) 6 1.24 (6H, s), 1.32 (6H, s), 1.46 10 
(3H, t, J=6.9Hz), 2.19 (3H, s), 2.28 (2H, s), 2.6 
7 (2H, s), 3.34 (2H, s), 4.18 (2H, q, J=6.9Hz), 6. 
60 (1H, s), 7.12 (1H, d, J=7. 2 Hz), 7.36 (1H, t, J 
=7.2 Hz), 7.43(1H, s), 7.84 (1H, d, J=7.2Hz), 8.8 
2 (1H, s) 0 
4 9 2 

N- [3- (6-^ b 3f *>-3, 4, 8, 9-v 1 h y t K n -3, 3, 8, 8-x h 
7^f/V7P[2,3-h]^ y^r / y >-l— f AO y^A-1-2 
-(X^v^A-^xviOTi? h7? K 

9 tPI«©*ifelCj;fJ, N-[3-(6-^ h^>>-3, 20 
4,8,9-x by t Kn-3,3, 8,8-r h7^f^7P[2,3-h] 

T ^ Kj6>&* «Ift^*«:#fc, 67% 0 
114-118 °C (ff|F»3i^-^*f"V) 0 
'HNMR (CDCls) 6 1.13 (6H, s), 1.22 (6H, s), 1.33 
(3H, t, J=7.0Hz), 2.28 (2H, s), 2.62 (2H, s), 2.6 
9 (3H, s), 3.73 (1H, d, J=12. 8 Hz), 3.93 (1H, d, J 
=12.8 Hz), 4.09 (2H, q, J=7.0Hz), 6.78 (1H, s), 
7.06 (1H, d, J=7. 6 Hz), 7.32-7.39 (1H, m) , 7.61-7. 
65 (2H, m), 10.40 (1H, s) 0 30 

[0 3 8 4] &1&m 493 
N-(fc KP^r^f^)-3-(3,4,8,9-fh7t Kn-6-\* 

h^>-3,3,8,8-X h7^^7P[2,3-h]^f y^X ]) > 
-K;u)^<yX7? K 

3-(3,4,8,9-r hy t Kp-6-^ h^rv'-3, 3, 8, 8-x h 5 
^A^nfe, 3-hH JJ >l^^-<yX7? K 

(0.50 g N 1.32 mmol), 37% *A^ y y (1.07 g. 13.2 
ramol) j3«tVRH*y (0.365 g, 2.64 mmol) <DT 

ir h~ h y /I/ (5 mL) IB»»ESr. 60 3 H#WMK#L 

i *£8csut 0 Rjs*ciafpft»**^ h y * 40 

tern, jteiiifc. ai^y*y^7^?p^h 
?yyj- (Bm^/wtf/-* 19:1) fc«u * 

Bffc^* (0. 40 g, iR* 74%) £#fc Q 

'HNMR (CDCh ) 6 1.23 (6H, s), 1.29 (6H, s), 2.14 
(2H, s), 2.65 (2H, s),3.93 (3H, s), 4.87 (2H, d, J 
=6.2 Hz), 6.62 (1H, s), 7.39-7.48 (2H, m), 7. 83-7. 8 
9 (2H, m), 8.05-8. 11 (1H, m) 0 



rjftW4 9 4 



50 
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N-X =f-)V-Z- (3, 4, 8, 9-r h y t K n -4- 1 Ko* *>-6-X 
h 3^>-3, 3, 8, 8-r h 7 X D [2, 3-h] >f y^X V > 

-H/U)^<yX7 5 K 

2 9 1 £ H«fl>#ifcK i D , N~X ^-3- (3, 4, 8, 
9-fF7t Kn-6-X h^v^-3,3,8,8-7 1 F7^^7p 

[2,3-hMy*x y y-H/v)^yX7S K*^««t; 

^*«r»fc. i|X*35% 0 

ffit& 215-216 °C (R»^^/W) 0 

'HNMR (CDCh) 61.25 (6H, s), 1.29 (6H, s), 2.16 
(2H, s), 2.95 (3H, d,J=4.4Hz), 3.95 (3H, s), 4.44 
(1H, s), 6.98 (1H, s), 7.18 (1H, br s), 7.42-7.50 
(2H, m), 7.81 (1H, s), 7.87-7.91 (1H, m) 0 
<&j£«4 9 5 

N-^f/W3-(3,4,8,9-fh7t K*-6-X h^v--3,3,8, 

8- fh7^ f/M-t^r y 7 n [2, 3-h] V-l- 
^/l/)^yX7 5 K 

£fi)c0M2 9 4 kH«©#ttfcJ; 9, N-X^A--3-(3,4,8, 

9- x h7t Ko-4-k Kn3rv'-6-X h ^rv^-3, 3, 8, 8-7 1 

h^^^^cite, 3-h]>f y^yy y-i-^/w)^yX7 

5 K^feSH^^ifco HX*45% 0 

It* 229-231 °C (ftixf/V-^yXptVi/X-f 

l HNMR .(CDCls) 61.34 (6H, s), 1.52 (6H, s), 2.17 
(2H, s), 3.00 (3H, d,J=4. 8 Hz), 4.00 (3H, s), 6.36 
-6.48 (1H, m), 7.44-7.59 (3H, m), 7.78 (lH,s), 7.8 
5-7.91 (1H, m) 0 
4 9 6 

N-(2-7 5 7-1, l-Z?*7/l^2-**y^ i ?;l>)-3-(3,4,8, 
9-7- hyt Kn-4-t Kn^rv/-6-^ h * i/-3 9 3, 8, 8-7- 

h7^^7p[2, 3-hH y^x y y-H/i/)-<yX7 
5 K 

9 1 t^«(D^fe{Cj:J9, N-(2-7 5/ -l,l-^ 
XfvW2-;^y^A0-3-(3,4,8,9-x t Ko-6- 
X b ^^-3,3,8,8-7" h7>f^7p[2,3-h]>f y^rX y 

y-W/^)^yX7? Ki^*Ift**t#fc. 42* 6 

4% 0 

Rt^ 155-158 °C (ft»x^) 0 

1 H NMR (CDCls ) 61.25-1.31 (12H, m), 1.69 (6H, s), 
2.20 (2H, s), 3.96 (3H, s), 4.48 (1H, s), 5.82 (1 

H, br s), 6.77 (1H, br s), 7.03 (1H, s), 7.43-7.52 
(3H, m), 7.91 (2H, s)„ 

£j*0»4 9 7 

N-(2-T5 X-l, l-i?*<?/U-2-**y^?-/l')-3-(3, 4, 8, 
9-fF7t KP-6-y h ^ v^-3, 3, 8, 8-7" by / 

^-^yya[2 t 3-h]^ y y-W/W-<yX7$ K 

**ffil2 9 4 tmffi<D]jmc£*). N-C2-T.5 /-l, 
^f : /W-2-^y^^)-3-(3 > 4 i 8 f 9-T h7t Kn-4- 
fc Kp*'>-6-> h^v'-3,3,8,8-x h7^f/U7P[2,3 

-h]^y^y y y-K;v)-<yX7 5 Ka*b*jBft-&» 

£#fc 0 iR* 52% 0 



(192) 

381 

MM* 180-181 °C (gm^/Vo 

*HNMR (DMSO-de) 6 1.26 (6H, s), 1.41 (6H, s), 1.4 
5 (6H, s), 2.24 (2H, s), 3.91 (3H, s), 6.85 (1H, b 
r s), 7.19 (1H, br s), 7.47-7.55 (3H, m), 7.90-7.9 
8 (2H, id), 8.29 (1H, br s) Q 

[0 3 8 5] ft&m 498 
3-(^n^^^)-6-^ S/-3, 4,8,9-x hy t Ko- 

3,8,8- hy^^wi-7*=yp7o[2 f 3-h]^y*y y y 
^yy^hy/v (20 nL) £ -5 °C(c?££PU igftT/i- 10 

(2.38 g N 17.9ramol) SrJQxTSM^Lfco -tl 
7-3i h*i/-2 f 3-^fc Kd-2,2-v ; ^f/W5-(2^f 
;W2-/p^)^y/77> (2.20 g, 8.93 mmol) 
telBTLtJfc* fi^iC^Sf (0.46 mL, 8.93 mmol) SrtfST 

u -5 °cx i «pn, ^bcsa-e 3 mmm 

^i^Wg^K^^ 17:3 7:3) U 3 -(^ 2 0 

n^e^ ?vl/) -6-:x h ^ *>-3, 4, 8, 9-x h y t: Kp-3,8, 8- 
h y ^f;H-7x^;U7p[2,3-h]^ y^/ y V (1.41 
g, JR* 37%) Sr#/d 0 

*HNMR (CDCb ) 51.31 (6H, s), 1.34 (3H, s), 1.47 
(3H, t, J=7.2Hz), 2.18 (2H, s), 2.78 (1H, d, J=l 
5.9 Hz), 2.93 (1H, d, J=15. 9 Hz), 3.40 (1H, d, J= 
9.9 Hz), 3.55 (1H, d, J=9. 9 Hz), 4.19 (2H, q, J=7. 
2 Hz), 6.65 (1H, s), 7.39 (5H, s) 0 

zti^mmm^Ltcm^ ^^^-"r^hmMt 30 

(1.40 g> 7-31 h^rv'-2,3-> ? t Ko- 
2, 2-i// f"/W5-(2-y f/W2-yu^n/l/)Kyy7 7 y 
d^(7)ilX$ 34%) fcfcfc. -f(5^KK^^A^fe B s g {t: 

156-159 °C 0 

'hNMR (DMSO-de) 6 1.22 (3H, s), 1.24 (3H, s), 1.3 

7 (3H, t, J=6.9Hz), 1.59 (3H, s), 2.17 (2H, s), 

3.35 (2H, s), 3.83 (1H, d, J=10.8Hz), 3.92 (1H, 

d, J=10.8Hz), 4.24 (2H, q, J=6. 9 Hz) , 7.11 (1H, 

s), 7.59-7.78 (5H,m) 0 40 

-frj*«4 9 9 

6-m 4, 8, 9-x byh Kn-N, N, 3, 8, 8-^y 9 / 

^)v-z-y p [2, 3-h] -fy^/yyy^yr^ yrjfflfcE 

3-(^n^^^)-6-n: h * v-3, 4, 8, 9-x h7t Kn- 

3, 8, 8- h y > ^vu? n [2, 3-h] >f y * y y y&ife!ft (o. 5 

0 g, 1.08 mmol), 40% p< 5vUT 5 ^itMWL (2 mL) *5 
Jztf N.N-J^fvWT-fc h7$ K (3 mL) 0>il^4\ 
180 °CT 14R#IW«#Lfco KftffilCfiftftlfe 



^12003-171381 
382 

jj y & Y tfyy 4 — (^*tW»»xf/v 1:1 
^b^^rf-y/^^^/hyni^/wT^ y 92:5:3) 

- (^**WSai3if-/^ 4:1) (C#tL, 6-xh^^ 3 , 
4, 8, 9-x h7t Kp-N,N, 3,8,8-^y^/f^-3-7P 

[2,3-h]^y^y y yy *yr$y (0.22 g , urn 52%) 

'HNMR (CDCh) 6 1.22-1.32 (9H, m), 1.45 (3H, t, J 
=7.0 Hz), 2.18 (2H, s), 2.31 (6H, s), 2.35-2.51 (2 
H, m), 2.64 (1H, d, J=15.6Hz), 2.97 (1H, d, J=15. 6 
Hz), 4.17 (2H, q, J=7. 0 Hz), 6.62 (1H, s), 7.38 
(5H, s) 0 

it^fy) (0.20 g, 3-(7p^^ ^VU)-6-:e h^y-3,4,8, 
9-x hy t Kn-3,8,8-h V y ^;vy u [2, 3-h] -f y^y 

y y*»**»e>©jR* 40%) £#fc 0 

Hj£ 145-147 °C 0 

'HNMR (DMS0-d 6 ) 6 1.23 (3H, s), 1.25 (3H, s) , 1.3 
8 (3H, t, J=6.9Hz), 1.54-1.62 (3H, m), 2.11 (1H, 
d, J=16. 2 Hz), 2.28 (1H, d, J=16.2Hz), 2.9l(6H, 
s), 3.20 (2H, s), 3.60 (2H, s), 4.23 (2H, q, J=6. 9 

Hz), 7.03 (1H, s), 7.59-7.69 (5H, m) 0 

[0 3 8 6] &]&m 5 0 0 . 
6-^i h v/-N-^^-3, 4, 8, 9-x h y t Kp -N, 3, 8, 8- 

x h7^f^3-7D[2, 3-hH y^y !iy^V7;y 

^«4 9 9 fcH«0>#jfel;iJ; 9 % 3-(^n-ey ^/U)-6 
-3i K^r-y-3,4,8,9-x hyt Kn-3,8,8- h V t^tvy 

n [2, 3-h]>r y* / y y«fefc<ti>* N-^fv^y 
5ya>&, *«b-&*Sr#fc. 33% 0 

M/£ 146-149 °C (Hf»3i^/1/) 0 

'HNMR (DMSO-de ) 6 1.23 (6H, s), 1.27 (3H, t, J=7. 
4 Hz), 1.38 (3H, t, J=6. 8 Hz), 1.58 (3H, s), 2.13 
(1H, d, J=16.4Hz), 2.26 (1H, d, J=16. 4 Hz) , 2. 89 
(3H, s), 3.20-3.61 (6H, m), 4.23 (2H, q, J=6. 8 H 
z), 7.03 (1H, s), 7. 60-7. 65 (5H, m) 0 

5 o i 

i?/ s ?-/l'%/W<*<f'tirWt 0- [3- (3, 4, 8, 9-x hyt Kn- 
6-y h * y-3, 3, 8, 8-x h y y ^iVy P [2, 3-h] 4 V * J 

y y-i--f/u)^^^/w]^^x/^^ 

y (587 mg, 10.5 mmol) (30 mL) - 

Tthy (30 mL) ^M(-3-(3,4,8,9-x h7 t Ko-6- 

y h^y-3,3,8,8-x h7^f^7n[2,3-h]>f y^y y 

y-H/U)7x;-;l/ (3.50 g, 9. 96 mmol) ^Px., 

20 $HIMt#Lfco *»T, N,N-^^f/Vf^ 
/W^;^d!J K (1.42 g, 11.5 mmoD^JUx., ^fi. 
t 3 ^ra«^Lfc 0 T* hy*MJ£^*L, 1 M 

2@aitHLfc, im *iMk^ h y 
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^TVP 5:1 <7)$ 3:1) fcifcU £Bfc£<»©iei*!fiS 
* 3. 40 g #fc t©H 753 mg fcftifeifvWCigfl? 

L, f/P*»?>»*^$*T*li^'8'«J (74 

5 rag, l&m 57%) frfcfc. 

'HNMR (DMSO-de) 6 1.23 (6H, s), 1.41 (3H, s), 1.4 10 

7 (3H, s), 2.05-2.75 (2H, m), 3.17 (2H, s), 3.20- 
3.50 (6H, m), 3.94 (3H, s), 7.09 (1H, s), 7.37-7.5 
4 (3H, m), 7.67-7.74 (1H, m), 12.70 (1H, br s)„ 
&m>\ 5 0 2 

2- [3- (3, 4, 8, 9-7 h 7 t Kn-6-y h^->3, 3, 8, 8-7 h 
7>f/l'7n[2, 3-hH V*J V V-\-<< A>) 7 x. J * •>] 
74? h 7 5. K 

3- (3, 4, 8, 9-7 h 7 t K n -6-y V* ->-3, 3, 8, 8-7" h 7 
^fyv7D[2,3-h]-f y*y y ^-l-^/U)7^y— (2 

15 rag, 0.612 mmol) CO N.N-^^f/^MT? K (2 20 
mL) ^f^k&T, ilDv^ tert-7* h*v' K (380 m 
g, 3.37 mmol) £JP;i, SifC 1 B#|BMJI#Lfc. 2-7* 
P*7t FT 5 K (279 mg, 2.02 mmol) SrAP^L, 
■C 2 fc|ffll#Lfcft, 90 TC-C 24 iSWlittLfc. 

B^^^/WT*2lElttti}L7c 0 -&*3* 

i m *mki- h y 9^*»«i3 < tt«asj* 
^7- h y ■j'A*«p«-cft^, iiih- k y !>A±"Cttj», 

5i®, SffiftftLfc. «aSrJfeStti/y*y/P*7A^ 

f-y/g^^^/hy^^/UT? V 15:30:1) ICflfeU 30 

m (130 mg, ft* 52%) Srfcfc. 
K£ 172-174 °C 0 

'HNMR (CDCL) 6 1.25 (6H, s), 1.32 (6H, s), 2.24 
(2H, br s) , 2. 69 (2H, s) , 3. 93 (3H, s) , 4. 53 (2H, 
s), 5.63 (1H, br s), 6.60 (1H, br s), 6.62 (1H, 
s), 6.93-7.05 (3H, m), 7.29-7.37 (1H, m) 0 

[0 3 8 7] &f&W 503 
N-^^/U-3-(3,4,8,9-r h7t h * ->-3, 3, 8, 

8-r h7^f^7B[2,3-h]^ y*; y y-W/i^y ao 

3-^7 7 -N-yfvW<y-t?>- 7.^*^7 5 K (2.10 g, 1 
0.7 mmol) ©g^Sg (10 mL) - h/l^V (17 mL) 
(CtK^T, l&mk (1.2 mL, 22.5 mmol) £MTU M 
m.X' l-(2, 3-^t Kn-7-y h i^-2, 2- v?y fvW5-^< 
y/^^^/^^-^^/U-l-T-n^V— /V^ (3.20 g, 12. 

8 mmol) &AP;i, 80 "CT* 1 iSWHttfLfc. RjES«-&«) 

ttttmm imn&iki- h y * ^mm-em*. . mm 50 
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*y;^7Ai>D-?F^77^- (•^^•y-ws^^f- 
^1:1 ©^^^••y-y/B^^f-^/ h y ^f-zwr? ^ 2 

5:25:1) tc#tL, &JHi'fc^'»0>i6«ifig«:&fc. 

sflktTvwcj&tfu 4 m mtTKmmm^^mm^ 

S-fr-C^JIUfc-a-*!) (3. 19 g, HX*£ 64%) &#fc„ 
gl^, 164-167 "C 

'HNMR (DMSO-de) 6 1.22 (6H, s), 1.46 (6H, br s), 
2.. 13 (2H, s), 2.45 (3H, d, J = 4. 8 Hz), 3.04-3.30 
(3H, ra), 3.95 (3H, s), 7.11 (1H, s), 7.76-8.26 (4 
H, m)„ 

GfiLW 5 0 4 

2-[(^f/V)[[(3,4,8,9-f h7t Ko-6-y h^v^-3,3, 

8, 8-7 h 7 y ^>^y n [2, 3-h] -f v y y /^) 7 

N-y ^vL--3-(3,4,8,9-7 h7t Ko-6-y h * '>-3, 3, 8, 

8-7 h7^f^7D[2,3-h]^ y^y y y-i-'f^^y 

if y^/WjjN^T? (900 mg, 1.94 mmol) CO N, N 

-^y^^/WAT? K (9 mL) rgf&l^K&T, **ffc 
thil'JA (GGXtt^ttW (148 mg, 4. 07 mmol) £#P 
x., SST- 30 ftmmWLtz. *^T, /n^SSif 
/I' (0.23 mL, 2.03 mmol) SrAPx., git* 5 VgfflfeW 

tc a ajssr*6Stt'>y *W7A^D7h/77-f- 
*s*^#fc 0 rntrBMi^^njiswu. 4 m mt*m 

feal^^ii-TSa^-g-tl (680 mg, HX* 64%) Srt#fc D 
122-125 °C 0 

'H i\MR (DMS0-d 6 ) 6 1.17 (3H, t, J = 7. 0 Hz), 1.22 
(6H, s), 1.46 (6H, brs), 2.17 (2H, s), 2.87 (3H, 
s), 3.17 (2H, s), 3.94 (3H, s), 4.06 (2H, q, J = 7. 
0 Hz), 4.12 (2H, s), 7.11 (1H, s), 7.81-7.92 (2H, 
m), 8.09-8. 13 (2H, m)„ 

[0 3 8 8] 505 
2-[(^f^)[[3-(3,4,8,9-f hyt Kn-6-y h^f->-3, 
3, 8, 8-7 h 7 y n [2, 3-h] ■< V * J V M 

7i=/l/]?W=;P]7; y]Tir h75 K 
2-[(^f/V)[t(3,4,8 1 9-fh7t Ko-6-y hdr^-3,3, 
8, 8-7 h 7 y ^-)Vy D [2, 3-h] ^y-r/yy-H /P) 7 

i-yi/]7.^*n/b]T5: y]ffi? ^^317.7^^ 

(464 mg, 0.842 mmol) <D^9 J— >V (1.5 mL) W0\Z. 
5 M frMiti- h y 7i»7R^ffi (1.5 mL) £*PX., 

-e i mmmwLtzo ^^y-/u^j±s±L^^*^ 

SPxi, 5 M HOk-C P H 5r 6 b L, B»xf/U-7 h7 
t Kn7 7>T'2lHlttttiLyc: 0 •&t>*fc*«l«r«i|-f 
hy v^±T» MffiitHL, 2-[(y7VW)[[3 
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-(3,4,8,9-Th7t R->3,3,8,8-Th7^ 

-rtTSSimtk (394 mg)£#/c 0 %bMz.&®mM 
ft (390 mg) CO N.N-v^^/l'^/l'AT? K (2 mOMM 
Id l-^=?;U-2-(.3-i// =f-/UT 5 J 7"p tVU) ti/V^M 

5 K&lfc£ (199 mg, 1.04 nunol) *5±V 1-fc Kn^f--> 
-lH-^^/MlTy— /U— ZK?P#J (123 mg, 0.802 mmol) 

SrJO*., SiiLT* 30 ^BUJWsbfc. tK^T, S7^ 
= 7* (0.5mL) trim*., ^)?ST 1 iSIWHCLfc. KJfc 

St^-rh7tKn77^t 10 

- (^^r-^y/^31^ 3:1) (-{fcL, g^g^fvU— 
^*-9->frbU&lk2ltXmMik&y>> (55 mg, IR* 14 
» £#fc 0 

ft£ 105-107 °C 0 

'HNMR (CDCL ) 6 1.26 (6H, s), 1.33 (6H, s), 2.16 

(2H, s), 2.72 (2H, s),2.86 (3H, s), 3.66 (2H, s), 

3.93 (3H, s), 5.58 (1H, br s), 6.58 (1H, brs), 6.6 20 
4 (1H, s), 7.59-7.86 (4H, m) 0 
&tfLW 5 0 6 

N-[3-[[[3-(3,4,8,9-fh7t H'd-6-^ b*ci/-3, 3,8,8 

-x h7^f;v7n[2, 3-h]-fy+; y y-i-^ f a-) 7i= 

^/1'7}n=./1'] 75/]7i — 7ir 1> 7 5 Ktttttt 
N-[3-[[(3-v'7/'7i-/l')^l'*^]7^]7i = 
/W]Tir h7 5 K (1.39 g, 4.41 mmol) CDg£S£ (5 mL) 

- \./V3LV (8 mL) SBSlJLfcJ&T, ftMEIft (0.52 mL, 
9.70 mmol) SriiST L, SfUT* l-(2,3-v f t Kn-7-y h 

3r i/-2, 2- i>/ 7 7 =■/»") -2-* 30 

h/nV— (1.32 g, 5.29 mmol) ^JPx., OO'Ct? 3 B# 

/WX**#L7c 0 *«&*7y*=73jc-C'pfQU g^g?^ 
*vH? 2 EMU L/c„ ^fo*fc#«Ji«ria?Wfift-t- h y 

- (^^f-WftH*^ 1:2(0^ 1:3) iCftL, 

4 M *fl2**/Slfll*f-/HfiF*S:JP*., »IE*I6U 5? 
3i^3i-ryW*»P)l|»^l2$'frTajH{b'&*l (815 mg, 40 
l|X$ 48%) fcftfc. 

'HNMR (DMSO-de) 5 1.09 (6H, s), 1.45 (6H, s), 1.7 
3-2.00 (2H, m), 1.94 (3H, s), 3.17 (2H, s), 3.93 
(3H, s), 6.65-6.78 (1H, m), 7.10-7.13 (3H, m), 7.6 

6 (1H, s), 7.80-7.90 (2H, m), 8.05-8.20 (2H, m), 1 
0.05 (1H, s), 10.58 (1H, s)„ 

[0 3 8 9] &]&m 507 
2-[[[3-(3,4,8,9-r h7t Kn-6-> h * v"-3, 3, 8, 8-T 
by/ fvW7 d [2, 3-h] ^y#7!)y-W;U)7i -AO 50 
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^/l'*-;l']7i /]T± h7 5 K&lttt 
2-[[ (3-v'7 7 7 x-;U) 7 i / ] 7 1 h75 

K (180 mg, 0.752 mmol) <Dff&& (l mL) - b/U^> 
(1.6 mL) ^S^lC/k^T, &WMSt (0.088 mL, 1.65 mm 
ol) SrSHFU l-(2,3-v ; t Kn-7-7 h^rv-2, 

2- v^y f/H-^y/?^^)^^ ^-1-7° n/V — 
/I- (226 mg, 0.903 mmol) SrAPx, 60 t-C2 ^fflfflfc 
Lfc 0 R^?I^(C7jcSra^\ ^fyKr— -r A-T* 2 le] 

■c 2 @tta Lfc. ^fctf^wawtiSfMiMis'*- h y -7 A 

SSLfc, ^S5r^y*y^7i»^n^ h^77^- 
(tlPllaif-A'OaBB**^/^ 9 /—A? 10:1) iC#t 

(189 mg, 1R*S 50%) £#fc 0 

'HNMR (DMSO-de) 6 1.22 (6H, s), 1.46 (6H, br s), 
2. 00-2. 30(2H, m), 3. 17(2H, s), 3.30-3.60 (2H, m), 
3.94 (3H, s), 7.10 (2H, s), 7.42 (1H, s), 7.80-7.8 
7 (2H, m), 8.04 (1H, s), 8.11-8.25 (2H, m)„ 
&l&m 5 0 8 

N- (^ * -9- 1 K o -2-* y - 1H-T if fc° y-3--f /V) -3- (3, 
4, 8, 9-fh5t Kn-6-y h ->-3, 3, 8, 8-7 1 ^/P 
7D[2,3-h]>C y^r/ y y-1— T/U)-<V^^^/W5f;>T 

3- > r y -n- (^ - 1 k d -2- * * y - 1 h- t if t° y-3— f 

/U)^>-if ^/P/JsyT 5; K (360 mg, 1.23 mmol) CO|^ 
St (2 mL) - (3.2 mL) ^S^{C7K^T, ftfiiE 

m (0.14 mL, 2.71 mmol) £?KTU ^ST' 5 
^LfCo l-(2,3-v>t Kn-7-7 h ->-2, 2-v^ 
^yy77- ^)-2-^f/V-l-/nAV — /W(369 mg, 1. 
47 mmol) £jQx., 65 "CC 3 ^FWHJK^Lfc. 

«i?7" h y ^Ai-CRjft, «ffi««|L7t. ft 

S4Iitt->!)*^*7A7D?F7'77^- (-~^ 
f-y/ftlli^/u H2) fcifcu SjBft^OiBltttli 
Sr#fc. ^nSrRK^^WiJSfllL, 4 M »b**/ft 

b»*^S*T*»k-&* (270 mg, HX* 39%) 

l HNMR (DMSO-de) 6 1.22 (6H, s), 1.44 (3H, s), 1.4 
5-1.85 (4H, m), 1.47 (3H, s), 2.00-2.35 (2H, m), 
2.90-3.15 (2H, ra), 3.16 (2H, s), 3.39-3.45 (2H, 
m), 3.94 (3H, s), 4.00-4.15 (1H, m), 7.10 (1H, s), 
7.65-7.90 (2H, m),7.82 (2H, br s), 8.03-8.20 (2H, 
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m) 0 

5 0 9 

is* s ?/l'%;w<*7-*Wt S-[3-(3,4,8,9-7h7t Kn- 
6-^ h*$/-3,3,8,8-r h 7^f^7P [2, 3-h] >f V*/ 

^y&yW^^gg S- (3- V-T 7 ^ x^) ji^ r 
A* (637 mg, 3.09 mmol) COg^^ (4 mL) - h^^ls (6.5 
mL) HSffi(C7K^T> jftttft (0.36 mL, 6.80 mmol) 
SrSTFU Sat? l-(2,3-v ? t Kn-7-^ h*$/-2,2-^ 
^ y/77 — AO -2- ^ ^/i^-i-y n /< y — A- 10 

(928 mg, 3.71 mmol) £JPx_, 80 °CT 1 ftKUkWL 

(^^y/mm^^ 5:1 ©«3:i) fcffcU ^jgffc 

'HNMR (CDCla) 5 1.24 (6H, s), 1.33 (6H, s), 2.39 

(2H, br s), 2.67 (2H, s) , 3.03 (6H, br s), 3.91 (3 20 

H, s), 6.59 (1H, s), 7.38-7.58 (4H, m) D 

£*T*JWfr&» (618 mg, Ifcsp 42%) £#fc 0 

l HNMR (DMSO-de) 6 1.23 (6H, s), 1.42 (3H, s), 1.4 
5 (3H, s), 2.13 (1H, br d, J = 15.8 Hz), 2.40-2.60 

(1H, m), 2.94 (3H, s), 3.00-3.50 (2H, m), 3.05 (3 
H, s), 3.94 (3H, s), 7.09 (1H, s), 7.68-7.80 (4H, 
m) 0 30 

[0 3 9 0] &l$M 5 1 0 
3,4,8,9-T h7t Kn-6-7< h * Z/-3, 3, 8, 8-7 1 hy/^~ 
/l^-l-[3-(^ fypf t) 7xn;l/] 7 d [2, 3-h]-f y *y V 

^TVl^/W^f-*!* S-[3-(3,4,8,9-r I- 7 fc Kn- 
6-/- h ^-3,3,8,8-7 h 7* f/vyu [2, 3-hH y=W 
!)y-H;l-)7i^l']i^f/l' (1.12 g, 2.55mmol) 
CO N,N-v?^f;W*/WA7 5 K (10 mL) jgf&lCTkftT, 
28% T h JJ <}J*/ h*is h*/t * J ->VW$. (2 mL) & 

an*., ^a-e i «mf*»Lfc. RitM^mc^tm 40 
■*-hy «?A±-cft», «ffi»«Lfc e sat* n, n 

-v?^f;U*/^7 5 K (10 mL) KjgtfU **flS"*- h 
V VA. (66% jfi#ift!fe) (93 mg, 2.55 mmol) £riP;i, 

20 frmStWLtCo Tk^T, (0.16 
mL, 2.55 mmol) *it"C 2 B*R|H#Lfc. 5 
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^tvu 10:1) fcffcu &Hfc&4ftoiBfttt£*#Af( 
t LT#fc, 

H NMR (CDCI3 ) 5 1.25 (6H, s), 1.33 (6H, s), 2.24 
(2H, s), 2.49 (3H, s),2.69 (2H, s), 3.93 (3H, s), 
6.61 (1H, s), 7. 13-7.31 (4H, m)„ 

m.m^m (247 mg, mm 23%) %mz B 

tt£ 130-140 °c„ 

'HNMR (DMS0-d e ) 5 1.24 (6H, s), 1,44 (6H, s), 2.2 
5 (2H, s), 2.55 (3H, s), 3.14 (2H, s), 3.94 (3H, 

s), 7.09 (1H, s), 7.31-7.35 (1H, m), 7.51-7.63 (3 
H, m),, 

-g-$0ij5 1 1 

3,4,8,9-7- h7t h * 3, 8, 8-7" h7^f 

/Wl-[3-(^ =f/V^;V7 4 =-/V) 7 o [2, 3-h]W 

y * / y 

3,4,8,9-fh7t Ko-6-> F^v/-3,3,8,8-7F7^f 
yWl-[3-(^f/l-ft)7i=;l']7n[2,3-h]'f V 
V (288 mg, 0.755 mmol) CO*? /-jU (3.5 mL) f&m 

^ii3 V y >7A (404 mg, 1.89 mmol) CD 

* (2.5 mL) 8*$rAPjl, iSt* 1 NpnMWLfc. S 

h y >7 AiKmmxmw. mtr v y 9^±t?*e 

(257 mg. J|X* 78%) ^#fc„ 

'HNMR (DMS0-d 6 ) 5 1.22 (6H, s), 1.47 (6H, s), 2.1 
5 (2H, s), 2.85 (3H, s), 3.17 (2H, s), 3.94 (3H, 
s), 7.11 (1H, s), 7.76-8.05 (4H, m)„ 
&tfLW 5 1 2 

3, 4, 8, 9-r F7t h =¥->-3, 3, 8, 8-r h7^f 

^l-[3-(^ 7/W^*-/l') 7i-/l'] 7 D [2, 3-h] -i y 

*y])>m.mm. 

3, 4, 8, 9-7 h7t Kn-6-^ h ^v^-3, 3, 8, 8-7 hy/=f~ 

/u-i-[3-(^ f;pft)7i-^] y p [2, 3-h]-< y / y 

>-^^ (202 mg, 0.483 mmol) <D/?J—/V (3 mL) 
MmtZ/ ^ii3 7*^7- h y -7 A (517 mg, 2.42 mmol) 
CD* (2 mL) JffiK*JP?L, 60 °CX 4 «flB(M*Lfc. 

Rrt?a#*t*srtt#, ^k*»7 h y 9a^apx, @^ 
fp^bx h y tJ*7k&m-em$ > mtr h y 7A±t^ 

w \-sfy7 4— (/v^rfy/StSif/H:!) (C 



1 
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^/l/*»e>*S*ft*«-C*Wfc^* (171 rag, IK* 79%) 
US 141-145 °C 0 

'HNMR (DMSO-de) 6 1.22 (6H, s), 1.47 (6H, s), 2.1 
4 (2H, s), 3.16 (2H, s), 3.34 (3H, s), 3.94 (3H, 
s), 7.11 (1H, s), 7.86-8.00 (2H, ra), 8.23-8.27 (2 
H, m) 0 10 

[0 3 9 1 ] £A0!l 5 1 3 
2-[[3-(3,4,8,9-fh7t Kn-6-^ h 3, 8, 8-7 

h 7 * 7 n [2, 3-h] ^ y ^ 7 V WA-) 7i-;U] 
7*]7-lr hT5 K 

28% -f-hV -7 A/- Y^sY/*? /—JVffiR (1.43 g, 
7.39 mmol) (D N.N-v^ fyU*/UA7 5 K (8 mL) *gf& 
(CtK^T, v^/l^W^^SS S-[3-(3,4,8,9-7 
h7t Ko-6-^ b* ^-3,3, 8, 8-7 h7^f^7D[2,3 
-h] ^ 7 ^ / U y-i-^ /V) 7 1 = i X 7/U (1.62 g, 
3.69 mmol)£JPx., MUX 1.5 B#IH«#Lfc. 20 
T, 2-yn^eT-fe F7S K (509 mg, 3.69 mmol) &AP 

sat? 3o#ra«#Lfc.-Kfc«£*fc*&ar, 
->y*y/v*7A^D-7h^77>f- (^twfti 

JV i:2) fc{fcfC#fiK (1.25 g) -« 
(369mg) Srft»if-/w-^ -^-^^75^U B B B {t;$iiT^S 

(298 mg, 64%) fcftfc. 

ft£ 118-120 "Co 30 
'HNMR (CDCh) 6 1.27 (6H, s), 1.33 (6H, s), 2.20 
(2H, s), 2.71 (2H, s),3.66 (2H, s), 3.93 (3H, s), 
5.44 (1H, br s), 6.62 (1H, s), 6.81 (1H, brs), 7.2 

1- 7.43 (4H, m) 0 

%f&m 5 1 4 

2- [[3-(3,4,8,9-7h7t Kn-6-y. h 3f 3, 8, 8-7 

h7>f^7B[2,3-h]'f y^y y y-w^)7i=yu] 

2-[[3-(3,4 > 8,9-7h7t Kn-6-y- h * 3, 8, 8-7 
h7^f;P7n[2,3-h]^ ydf7 y y-1— f AO 7^~)V\ 40 
7:t]7i? hT5 K (401 mg, 0.945 mmol) <D*? J — 
)V (4 mL) WW.* *ifl 3 h y 7 A (655 mg, 

3.06 mmol) <D1*. (2.5 mL) W&$£%?L, 'MUX" 3 fOtffl 

g^gf^^/p 1:3 <D'&mk^3-M icfti, mmit&y) 
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^-7^7>^*{fc£^Ti?S{fc^ (357 mg, 1|X* 7 
9%) £#fc„ 

'HNMR (DMS0-d 6 ) 6 1.23 (6H, s), 1.47 (6H, s), 2.1 
7 (2H, s), 3.17 (2H, s), 3.80 (1H, br d, J = 13.4 
Hz), 3.94 (3H, s), 4.04 (1H, d, J = 13.4 Hz), 7.10 

(1H, s), 7.36 (1H, s), 7.75-8.03 (5H, m)„ 
&f&m 5 1 5 

2- [ [3- (3, 4, 8, 9-7- h 7 t K d -6- ^ b * >-3, 3, 8, 8-7 
h 7 y 7/W7 P [2, 3-h] 4 y 3r 7 V W A>) 7 31 
X/U*-jV]T± bTS. b'^WtM 

2- [[3- (3, 4, 8, 9-7 h7t Kn-6-y h * ->-3, 3, 8, 8-7 
b 7^7/1-7 0 [2, 3-hK y^r7 y V-W/W) 7ai-/W] 
ft]7tf7^ K (486 mg, 1. 14 mmol) <£>/•:?/— 

(6 mL) Ml;^ *ifi 3 17*1*7- h y 7 A (1.22 g, 5. 
72 mmol) CD* (4mL) 70 TCT? 6 B^fflfitf 2 

Lfc 0 £&*l£W-5*c££#\ KSt7k*7 h y -7 A£flp 
x., S^^7/WT2IiIttttiLfc 0 ^*3*fc*«lS:*i3 

■fciWBfWfifcT- h y -7A*^T'gfe^, «^7 h y -7 a 

;l/7J7A^Bvh7*77^- h^f-fy/ftSif/l' l: 

^■fe (370 mg, 1R* 66%) Sr#fc D 

'HNMR (DMSO-de) 6 1.21 (6H, s), 1.47 (6H, s), 2.0 
0-2.40 (2H, m), 3.17 (2H, s), 3.94 (3H, s), 4.30- 
4.60 (2H, m), 7.10 (1H, s), 7.35 (1H, s), 7.80 (l 
H, s), 7.84-7.98 (2H, m), 8.15-8.19 (2H, m)„ 
[0 3 9 2] 5 1 6 

3- y nn-N-[3-(3,4,8,9-7 by t Kn-6-y h^->-3, 
3, 8, 8-7 by/ 7 a [2, 3-h] ^ 7^7 U y-H/l/) 
y 3L=-/\s]-l-7°u /<>X/l>fr^T 5 K 
3-(3,4,8,9-7 h 7 t Ko-6-y b v--3, 3, 8, 8-7 h 7 
y^/P7n[2, 3-h]^ y^r / y y-l-/f/V)^V^y7 5 
y (729 mg, 2.08 mmol) *J £lf b ]) ^JVT 5 ^ (0. 32 

mL, 2.29 mmol) ©7 h 7 t Kc77> (7 mL) ^^iC 
3-^do7d/^^V*^7 0!J K (0. 25 mL, 2.08 
mmol) £*#T}&TU MUX 3 m$MWLtz 0 Rlt 

f>\yfiyh,9 u-7 bfyyj— (^^tWS^f^ 
2:lCO^^f-y-WB^^7^/ HJif/l'T^ 25:25: 
l) K&L-CflMfctl (820 mg) *%1t 0 — AS (520 mg) 
fcftlfct^vl'-^ v *» b^ H B B {k $ *T«Hft-fr* (4 
53 mg, 70%) *#fc 0 

jH^ 163-165 °C„ 
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1 H NMR (CDCh) 6 1.27 (6H, s), 1.33 (6H, s), 2.17- 
2.31 (2H, m), 2.24 (2H, s), 2.72 (2H, s), 3.12 (2 
H, t, J = 6.5 Hz), 3.64 (2H, t, J = 6. 2 Hz), 3. 93 
(3H, s), 6.61 (1H, s), 7.12-7.39 (4H, m) G 

s 1 7 

2- [3-(3,4,8,9-r by t Kn-6-^ h ^>-3, 3, 8, 8-r h 
y y^jvyu [2, 3-h] >T V * J y y-l—f ^) 7 m ^/W] ^ 

3^PP-N-[3-(3,4,8,9-f h7t Ku-6-y b**s-3, 
3, 8, 8-r b y^^/W^n [2, 3-h] ^y^7 y >"-W/l/) 
7x^]-l-7 P n/^^*y7; K (352 mg, 0.717 
mmol) OF/Pxy (3 mL) «f»t i, 8-v>7if tT n 
[5.4.0]^yf^-7-xy (0.11 mL, 0. 753 mmol) £AP 

no °c-e i mmmwLtc 0 sjs»a*fc*«:a 

(112 mg, JR* 34%) £#fc 0 
|ft£ 114-116 °C 0 

'HNMR (CDCla) 6 1.26 (6H, s), 1.33 (6H, s), 2.30 
(2H, s), 2.45-2.60 (2H, m), 2.70 (2H, s), 3.38 (2 
H, t, J = 7.5 Hz), 3.81 (2H, t, J = 6. 6 Hz), 3. 92 
(3H, s), 6.60 (1H, s), 7.24-7.27 (2H, m), 7.39-7.4 
2 (2H, m) 0 

^j&m 5 1 8 

N,N-W ^-N'-[3-(3,4,8,9-x Yyt b* 
v--3,3,8,8-r h7^f^7D[2,3-h]>f V * J V . 

3- (3, 4, 8, 9-r h7t Kn-6-^ h i/-3, 3, 8, 8-r h y 

^f/^7P[2, 3-hH y*/ y y-H^^yfy/; 

y (340 mg, 0.970 mmol) (Orh7fc Kn77> (3 m 
L) »}ftlC7kftT, hyxf/P7?y (0. 15 mL, 1.07 m 
mol) fciU 5 ^^;V7r^/^n|j K (0.10 m 
L, 0.970 mmol) ZMzL, 15 «fR|*0«a«tfc. KlSSI 
^WC7k£&£\ 1 M h y A**ttSrJP^T 

mztmrnk-i- b y «MN^*s/er 

y/l/*7A^ci-7hi/77^- (^l^/ffflfctfvW 
1:2) KlttU ^^/^-x/^^^e B 0^$^T*H 

(226 mg, JR* 51%) £#fc G 
m& 134-136 °C 0 

l HNMR (CDCI3 ) 6 1.25 (6H, s), 1.32 (6H, s), 2.24 
(2H, s), 2.70 (2H, s),2.82 (6H, s), 3.92 (3H, s), 
6.61 (1H, s), 7.09-7.13 (2H, m), 7. 21-7. 36 (2H, 
m) 0 

[0 3 9 3] 519 

N- [3- (3, 4, 8, 9-rF7t K n -6-y h *c i/~3, 3, 8, 8-r h 
7^f/l/7D[2,3-h]>f y^r / y V-l— f^)7i^]-2 
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3- (3, 4, 8, 9-r t Kn-6-y h 3r v--3, 3, 8, 8-r h 5 

^f/v7n[2,3-h]^f y^y y y-Ky^^yfyr? 

y (1.07 g, 3.05 mmol) C0x h y fc K d 7 7 > (10 m 
L) jSffifcjkifrT* MJxf^TSy (0.47 mL, 3.36 m 
mol) fcil/S-^PPypW^DU K (0.31 mL, 
3.21 mmol) fcjq*., " IpJfiT 1-5 B#WHt#Lfc. RfS 
Srft^, g^^^-C3[EiaffiLfc 0 ^ 

tf;V%y2±2 b*fy?<< — (^^rfy/Sixf^ 
i:i<Oft-^**Wftll3i^»/> * y—fr 25:25:1) tc 
#t U ^^^-r/W-^^r^>^fe^ B B 0 {t$1i:T* 
Sfl^fefccfclK-^ p ci-N-[3-(3,4,8,9-r YyM Kn- 
6-y h^rv--3,3,8,8-r l>7^f/V7P[2,3-h]^7 + ; 

y y-K/v)7^^]yp/Ny7; ko*5j 1:1 U&Vo 
(1. 12 g) r.0>»£*0> N,N-v?^f/U*/^ 

75 K (10 mL) »»KlK&#y ^ (220 mg, 1.59 mm 
ol) ^6iV3 r>{t:^ y (22 mg, 0.133 mmol) £AP 
20 60 tt* 4B*|«!ffl*Lfc. SJCS^«{c*Sra^, 

h y 9-^*»«-ea5i*, mm- h y * a_lt* 

7A?Dv^77-f- (^*tWS8xf/H:l) 

cftL, s^fvvoi— y^n tvvo^-r/i^ 

fe^it^T^H^t! (419 mg, iK* 34%) "C# 
fc. 

HjK 188-190 °C 0 

1 H NMR (CDCh) 6 1.25 (6H, s), 1.32 (6H, s), 2.30 
30 (2H, s), 2.68 (2H, s),3.92 (3H, s), 5.74 (1H, dd, 
J =10.0, 1.6 Hz), 6.22 (1H, dd, J = 16. 9, 10. 0 H 
z), 6.41 (1H, dd, J = 16.9, 1.6 Hz), 6.60 (1H, s), 

7.07 (1H, d, J= 8.0 Hz), 7.31 (1H, t, J = 8. 0 H 
z), 7.44 (1H, s), 7.77 (1H, d, J = 8.0Hz), 7.96 (1 
H, s) 0 

&J&m 5 2 0 

HPP-N-[3-(3,4,8,9-rf7t Kn-6-y b*is-3, 
3, 8, 8-r b y y f/W7 o [2, 3-h] 4 V V-l— f ;V) 

7xn;V]7^y7 5 K 
40 3-(3,4,8,9-r by t Kn-6-y h 3, 8, 8-r h 9 

^f;v7p[2, 3-h]>r y^-y y ^-w/^-o-tf^r 5 

y (1.85 g, 5.28 mmol) (Dy |>7t KP77y (15 m 
L) ^(CtK^T, h!i^7;y (0.81 mL, 5.81 m 
mol) fcitfHoP^JWn!) K (0. 62 mL, 5.5 
4 mmol) £*Px., l^ffiT 1 «FWftj*Lfco R*S»-&» 

^-ettwifco *«ltftfp»k^by^A*»«-eiji5 

50 B B B ^^ii:T«®{t:^ (2.25 g> 94%) ^#fc G 
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RMK 146-148 °C 0 

'H-NMR (CDCh) 6 1.25 (6H, s), 1.32 (6H, s), 2.10- 
2.23 (2H, m), 2.30 (2H, s), 2.52 (2H, t, J = 7. 1 H 
z), 2.69 (2H, s), 3.65 (2H, t, J = 6. 0 Hz), 3. 92 (3 
H, s), 6.60 (1H, s), 7.07 (1H, d, J = 7. 6 Hz), 7.3 
1 (1H, t, J = 7.6 Hz), 7.45 (1H, s), 7.77 (1H, d, 
J = 7.6 Hz), 7. 78 (1H, s)„ 
5 2 1 

1- [3-(3,4,8,9-x h7t Kn-6-y h v-3, 3, 8, 8-r h 

7^f^7p[2,3-h]>f y^/y /^)y ^^^]-2 10 
y >v y&^i! 

4-^DP-N-[3-(3,4,8,9-Th7t 
3, 8, 8-r hy /^-/^ya[2, 3-hH y^y y y-W/W 
7x^/V]^>7; K (1.54 g, 3.38 mmol) <D N,N- 
v^^MMT; K (10 mL) y (5 

14 mg, 3.72 mmol) jo XXI B^it^V^J^ (56 mg, 0.3 
38 mmol) SrJD*, 60 tt* 2 ^1 80 IC"? 5 ftlflflE 

L/c 0 SS^^^7^^nvb^77^- (ft 
*3if-/l/0«BI|3:^/U/MJ3i^/l/T5^ 50: 1) 

(941 mg, JR* 61%) Ti#fc Q 

'HNMR (DMSO-de) 5 1.23 (6H, s), 1.44 (6H, s), 2.0 

2- 2.15 (2H, m), 2.20-2.40 (2H, m), 2.45-2.60 (2H, 

m), 3.14 (2H, s), 3.70-4.05 (2H, m), 3.94 (3H, s), 30 
7.09 (1H, s), 7.35 (1H, d, J = 8. 0 Hz), 7.60-7.68 
(1H, m), 7.90 (1H, s), 7.94 (1H, d, J = 8. 0 Hz) Q 
[0 3 9 4] £j5jc0J 522 

3- ^ n 2- v?^ f ;H-[3- (3, 4, 8, 9-7 h y t Ko-6 

h^v^-3,3,8,8-7 1 h7^f^7u[2,3-h]-f 

yy-K^)7x^v]7 p p/^7 5 K 

3- (3, 4, 8, 9-r h7t Kn-6-y h 3r S/-3, 3, 8, S-y h y 

^f/v7n[2,3-h]^y*y y >H;w)^yfyrs 

y (2. 96 g, 8. 45 mmol) <Dy h7t Kp77> (20 in 
L) SftlCTkJftTx hV^^TX> (1.30 mL, 9.30 m 40 
mol) J3j;tf 3-^PPtV<n>f;^D y K (1.15 mL, 
8.87 mmol) SrAOX:, ^S"? 30 5MBMf#Lfc 0 RJC« 

/I— ^ ^^^^fe^ 0 s B jk$*T«j|ijb^ (3.83 g, JR 
m 97%)£#/c 0 
gt,£ 189-191 °C 0 

1 H NMR (CDCh) 5 1.24 (6H, s), 1.32 (6H, s), 1.42 

(6H, s), 2.31 (2H, s),2. 68 (2H, s), 3.70 (2H, s), 50 
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3.92 (3H, s), 6.61 (1H, s), 7.12 (1H, dd, J= 7.6, 
1.4 Hz), 7.35 (1H, t, J = 7. 6 Hz), 7.48 (1H, t, J 
= 1.4 Hz), 7.55 (1H, br s), 7.81 (1H, dd, J = 7. 6, 

1.4 Hz) 0 
£7*0! 5 2 3 

3,3->^?v^-l-[3-(3,4,8,9-x hy I: Kn-6-y h*is 
-3,3, 8,8-r F7^^7P[2 ) 3-hH ]) >-!-<<( 

;V)y J 

3-^ a p-2, 2-^/^ f ^-N-[3-(3, 4, 8, 9-7 h7t Ko-6 
-y h*S/-3, 3,8,8-x b7yf/^7P[2 ) 3-h]'i' y^y 
y y-H/^)7x^]7 P P/<y7; K (l. 63 g, 3. 48 m 
mol) <D N,N-^^f^/VA7; K (15 mL) j&SEKjR 
K^y^A (529 mg, 3.83 mmol) fcit/3^^*y^ 
A (58 mg, 0.348 mmol) fciPx., 70 °CT 3B$IHHft#L 

fc. Rjfcu&mc7K7k*&.%\ mwi^^x*2®ttimL 
it 0 &t>^t^mm zmmiti- h y * a**}^* 

MIttv'!i*W7iN^^F^77<f- (— 3r 
tWftlif^ 5:l OS 3:l) (C{& U Sftift^ftO 

(l. 50 g, i&m 92%) &#fc 0 
Sift 191-193 °C 0 \ 

1 H NMR (DMS0-d 6 ) 5 1.24 (6H, s), 1.32 (6H, s), 1.4 
4 (6H, s), 2.29 (2H, s), 3.14 (2H, s), 3.58 (2H, 
s), 3.94 (3H, s), 7.09 (1H, s), 7.29-7.31 (1H, m), 

7.62-7.64 (3H, m) 0 
&J&m 5 2 4 

5-t^y-N-[3-(3,4,8;9-7b7t Kn-6-y h^rv-3, 
3, 8, 8-x h?*f7K7P-[2,3-hM V*/ ]) /V) 
y^^/U]-2-t°v y S/V*^**-y-5 K 
D,L-t°n^>^ $ (3.65 g, 28. 3 mmol) (£> h/Uni 
> (16 mL) jSSEfC^k^*-/^ (2.06 mL, 28.3 mmol) 
iocfctf N,N-^f/V*M7 5 K (1 ffi) S:*Px., 50 
tt 40 £|RH»|sLfc 0 *JiE*«fiE«*Lfc«, 2*«E 
£ N.N-^^f^/l/AT; K (10 mL) |C*flPU 
T\ 3-(3,4,8,9-7h7t Kn-6-y h * V-3, 3, 8, 8-x 

hyy f/vyp [2,3-u-f y*y y y-w/i^vi?:/ 

7?y (l.98g, 5.66 mmol) ft it/ h y x-^tVT $ > 
(3.94 mL, 28.3 mmol) fcJPx., ^?fiT*3 B#WIS#L 

^/^—y hy t Kp7 7 y"C 2 0ttttJ L/cio ^t>-frfc* 

mmzmmmti- h y «>A*»«-eas#, h y ^ 

a±^K», i^I±S^Lfc 0 y* 

^7^^P"7h/77^- (ftK^^/W^ftftKa: 
Tfrl** J—** 30: 1) (C^L, g^^^/U— .^ff-> 
d^^ B 0 B {b$^X*jHft^ (1.57 g, ift* 60%) 

145-147 °C 0 
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1 H NMR (CDCla) 6 1.23 (6H, s), 1. 31 (6H, s), 2.27 
(2H, s), 2.30-2.59 (4H, m), 2.67 (2H, s), 3.92 (3 
H, s), 4.20-4.30 (1H, m), 6.60 (1H, s), 6.94(1H, 
s), 7.09 (1H, d, J = 8. 0 Hz), 7.23-7.37 (1H, m), 
7.53 (1H, s),7. 74 (1H, d, J = 8.0 Hz), 8.50 (1H, 

[ 0 3 9 5] 5 2 5 

N-^^/U-5-^^ry-N-[3-(3,4,8,9-x h7t Kn-6-y 
h^r^-3,3,8,8-7 1 h7^/^n[2, 3-hM V > 

-l->f^)7^^/W]-2-t 0 P y Ki£gf*S 10 

D, L- 1° p ^Vu ^ 5 (909 mg, 7. 04 ramol) <£> h/W^ 
V (4 mL) feWLKMfctt-fr (0.51 mL, 7.04 mmol) 
&£Xf N,N-^^;v*MT; K (1 ffii) SriPx., 50 
°CT 40 ftWmWLtCo *jKSr«flES*U N, N 

-^^W/^T? K (4 mL) {£j§fi¥U 7jC#T\ N- 
y fvP-3- (3, 4, 8, 9-x h 7 t K o -6- ^ h 3r v^-3, 3,8,8- 

x h7^f^7D[2,3-h]^ y*y y v-w/vo^y-t? 

V7;y (493 mg, 1. 35 mmol) *5 ±tf h U ^/PT 5 
> (0.98 mL, 7.04 mmol) ZMz., 'MUX 3 B#Pflli^ 

Lfc 0 &i&m&mcmimti- v y 20 
itssu it^jte-T/isfrbi&mkzitxmmik&vo 

(516 mg, 1R*75%) §r#fc 0 
#Alt. 

'HNMR (DMS0-d 5 ) 6 1.23 (6H, s), 1.47 (6H, s), 1.9 30 
0-2.30 (4H, m), 2.19 (2H, s), 3.17 (2H, s), 3.25 
(3H, s), 3.94 (3H, s), 4.00-4.15 (1H, m), 7.11 (1 
H, s), 7.55-7.85 (5H, m) c 
£/*08 5 2 6 

2,6-v^ud-N-[3-(3,4,8,9-x hy fc Kn-6-y h*^ 

-3, 3, 8, 8-r h y y ^7 n [2, 3-h] ^y*yyy-H 

(90%) (188 mg, 0.881 mmol) 
CO N,N-^^/V*W7 5 K (2.5 mL) N,N*- 
l3)Vi£~)Ws4 ;V (160 mg, 0. 989 mmol) £#P 40 

X., ^ffl-C 1 mmmWLti 0 3-(3,4 ) 8,9-fF7t Kn 
-6-y h^^-3,3,8,8-x h7^f/V7P[2,3-h]^y^' 
y y y-WAO^Vif $ > (347 mg, 0. 989 mmol) 
SrAP^L. Sfit? 1 0#Pfl, 60 °CX 2 WFIB, 90 °CX 15 

2:i©ft 1:1) KtfcU ffiWt^^-^*y-yfrb&& 50 
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(95 mg, IiX* 18%) Sr#fc 0 



130-132 x: Q 

'HNMR (CDCh) 6 1.23 (6H, s), 1.34 (6H, br s), 2. 
33 (2H, s), 2.69 (2H, s), 3.93 (3H, s), 6.61 (1H, 
s), 7.19 (1H, d, J = 7.5 Hz), 7.37-7.43 (2H, m) , 7. 
61 (1H, s), 7.84 (1H, d, J = 7. 5 Hz), 8.13 (1H, d, 

J = 8.0 Hz), 8.56 (1H, s) G 
&$Lm 5 2 7 

N-[3-[[[[3-(3,4,8,9-7h7t Kn-6-y h*$/-3,3 f 8 f 
8-x h y y n [2, 3-h] ^ 7^r/ U V-l— f ^) y * 

T $ y ] a/PtfEn/i,] 7;/]7i T * h T 5 
Kt«S 

3-(3,4,8,9-r- h7t Kn-6-y h ^ v-3, 3, 8, 8-x hy 

^f/v7P[2,3-h]^f y^y y y-W/i^y-tf^r 5 

> (327 mg, 0.933 mmol) (7) N,N-^f/I/*;^7S 
K (3 mL) }gS»CN f N , -*^sK-/U^ 5^-/1- (151 
mg, 0.933 HDoDfcJq*., Sfitf 1 R#ra«#Lfc 0 3'- 
T$yTirhmyK (140 mg, 0.933 mmol) £Jnx., 

fc. ^iittyy*^*7^^o^h^77^- 
(^*fy/ft^^ 1:2, ffiM^/w&mM^?- 
/W*?;-^ 20:1) Ktttu ^ift^ftoiiM* 
mtz D ztizmm^Mcmmi^ 4 m 

»*ftS*T*mt-&* (128 mg, iR* 24%) £t#fc 0 

1 H NMR (DMSO-de) 6 1.24 (6H, s), 1.44 (6H, s), 2.0 
2 (3H, s), 2.18-2.55 (2H, m), 3.15 (2H, br s), 3.9 
4 (3H, s), 7.09 (1H, s), 7.13-7.23 (4H, m), 7. 50-7. 
88 (4H, m), 9.30 (1H, s), 9.59 (1H, s) , 9.93 (1H, 
s). 

[0 3 9 6] -frfifcW 528 

[3-(3 ) 4,8,9-rh7t Kn-6-y h *5/-3, 3, 8, 8-x h y 

>f^7o[2,3-h]^y^y y y-i-iMy^^^mm 

3-(3,4,8,9-x h7t Kn-6-y h ^ v-3, 3, 8, 8-x hy 

^^7d[2, 3-h] 4 y*j y y-w^^^yrs 

y (327 mg, 0. 933 mmol) COx hyt Yuyyl/ (3 m 
L) SSfcTkftT, ^7y*tM)!?A (121 mg, 1.87 
mmol) &£Uh ] J7/l'*v$tM (0.36 mL, 4. 67 mmol) 
SrJn*., ilT l l«ra«^Lfc 0 R*£»fr*«: 1 M * 

s?rMttyy*^*7A^p-7h^77^ (nit 
^^) (cttu, ^y/p tr^ai— 

*T*H{b^» (303 m g> JR* 83%) «rftfc 0 
174-176 °C 0 

1 H NMR (CDC L ) 6 1.23 (6H, s), 1.32 (6H, s), 2.28 
(2H, s), 2.70 (2H, s),3.93 (3H, s), 4.89 (2H, br 
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s), 6.60 (1H, s), 6.98 (1H, d, J = 7. 6 Hz) , 7. 25-7. 
33 (2H, m), 7.49 (1H, d, J = 8. 2 Hz), 7.55 (1H, 
s). 

-tfSLW 5 2 9 

N-^f/H'-[3-(3,4,8,9-rh7t Kp-6-> h*~>-3, 

3, 8, 8-r h y / f>vy n [2, 3-h] Jy^jyv-x-iM 

N- /- tvU-3- (3, 4, 8, 9-7 h7t K p -6- y h =>r ->-3, 3, 8, 
8-7 h7>f^7D[2, 3-hH 7=*-/ y y-H/Vj'iy 

(350 rag, 0.960 mmol) ©7h7t K°77 10 
y (3 mL) ^(CtK^T, ->7y|t h y >7ix (125 m 
g, 1.92 mmol) <fct>* h !) ^/W^ng^ (0. 37 mL, 4.8 
0 mmol) SrAP;?:, ^ST* 1 NN8H*#Lfc. R£*S#4&I 
£ 1 M jJdMfrt- H y 7A*^T**?0U B^rvU 

•c 2 ut. ^fc*fc*awi«rfiiwi[^ bvyj* 

-f — drf-WfP^^/W 1:2) {rfltu fffflfc*7V»'- 
^*^^*»b»*ftS*T*»l:'&*!» (263 mg, Him 6 
7%) £#fc 0 20 
108-109 t. 

'HNMR (CDCL) 6 1.26 (6H, s), 1.33 (6H, s), 2.22 
(2H, s), 2.70 (2H, s),3. 28 (3H, s), 3.93 (3H, s), 
4.42 (2H, br s), 6.62 (1H, s), 7.30-7.52 (4H, m)„ 
&tfLM 5 3 0 

N- * tvH*' - [3- (3, 4, 8, 9-7 h 7 t K P -6-^ h =f ->-3, 

3,8,8-t- h7^f/i'7D[2,3-h]'f y^y y y-i— r/w) 

3- (3, 4, 8, 9-7 h 7 t K 0-6-* h ->-3, 3, 8, 8-r h 7 

^f^7P[2,3-h]^ y^y y y-W/vj^yfyr? 30 

y (316 mg, 0.902 mmol) CO N, N-v^ tvH^/WAT 5 
K (3 mL) ]!£j&lC7 p pM7i=;1' (0.11 mL, 0.902 
mmol) *JiI^ h y ^-=^)V7 5 V (0. 13 mL, 0. 902 mmo 

1) £APx, ^?£T" 1 R$|RI!1# bfc 0 Il^f^7;y 
(73 mg, 1.08 mmol) lo£l£ h V ^=?/VT 5 V (0.31m 

L, 2.26 mmol) SrJPx.. ^ilT* 2 Bfffi, 50 °Ct? 5 B# 

fc. RiiSrifcaHt^y DV>\>l3yJ*9n-? h/77^- 40 

(IHfcn^/W©aSffl|3:77l'/> * y -A' 50: 1) {Cfit 

^Xmmit^m (278 mg N Ifc* 76%) Sr#fc. 
Mj& 125-127 °C<, 

'HNMR (CDCL) 5 1.24 (6H, s), 1.31 (6H, s), 2.29 
(2H, s), 2.69 (2H, s),2. 74 (3H, d, J = 4. 4 Hz), 3. 
92 (3H, s), 5.13 (1H, br s), 6.60 (1H, s),6.95 (1 
H, d, J = 7.6 Hz), 7.02 (1H, s), 7.21-7.39 (2H, 
m) 0 

5 3 1 50 
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N-(2-t°y i"-yV')-N'-[3-(3,4,8,9-7 : ' h7fc Kp-6-7 
h^ri^-3, 3,8, 8-r h y * 77W7 0 [2, 3-h] -1* V * J V > 
-1-4*^)7 31^^]^ 

3-(3,4,8,9-7 h 7 t Kp-6-7 h^>-3,3,8,8-7 h5 

^;V7n[2, 3-hH y + 7!) y-W/i^v-tfyT* 

V (315 mg, 0.899 mmol) CO N, N-v?^ f;V$/PA7 5 
K (3 mL) ^fgiCTk^T, h y ^7/1- T 5 > (0. 13 mL, 
0.899 mmol) fci^ODg|7i^U (0.11 mL, 0. 
899 mmol) £*P;i, SfiT 40 #fHHft# L/c 0 2-T 5 / 
t°y v>y (93 mg, 0.989 mmol) &APX., ^fiT* 2 Bf 

m, 60 °c-e2 B#r B i«#Lfc a s^fi-s-^iCTkTK^a 

M^Iltty!) TJrVWTJrA^ D-7 h^y7-Y- (^ 
^D-WKif^r/W 1:1 <Of£ 1:2) (CtftU ^yrp 
t 0 /^-7/^^M^{b^itT*Sfk-&t) (166 mg, IK 
#39%) fcftfc. 
St£ 189-191 1C 0 

'HNMR (CDCL) 6 1.27 (6H, s), 1.32 (6H, s),. 2. 35 
(2H, s), 2.71 (2H, s),3.93 (3H, s), 6.62 (1H, s), 
6.81 (1H, d, J = 8. 0 Hz), 6.91-6.97 (1H, m), 7.09 
(1H, d, J = 7. 6 Hz), 7.36 (1H, t, J = 8. 0 Hz), 7.5 
6-7.66 (2H, m),7. 81 (1H, d, J = 7. 6 Hz), 8.25-8.28 

(2H, m), 11.91 (1H, s) 0 

[0 3 9 7] 532 
N- (2-^Dt3xf;|,) -N' - [3- (3, 4, 8, 9-7 h 7 t K n -6- 
/ h^->-3,3,8,8-7 by/ 7^7 p [2, 3-hM 7^7 V 

3-(3,4,8,9-r h7t Kn-6-y>Jr->3,3,8,8-f 
y f;l/7n[2, 3-hH V*/ V >H/l')'<yf >7 5 
^ (519 mg, 1.48 mmol) CO N.if^Vf/V^MT; K 
(5 mL) femcj yi/T>M 2-9 p d^^/U (0. 12 m 
L, 1.48 mmol) £AP;t, gffi-? 3 Bfra*^Lfc 0 SiS 

@ttmLfc 0 &tttzM®m*m\mcf v y 

fc. MS:lHtv'!J*^i'*7A^n?l>^77^- 

(^•y-wgt^Tvw 1:1 (Dimm*-?-^) icm^, 

i?^/U3L-T/Ufrb&&ik£ltxmMik-&V!) (477 m 
g. HX* 71%) £#fc 0 
147-150 °C 0 

'HNMR (CDCL) 6 1.26 (6H, s), 1.32 (6H, s), 2.30 
(2H, s), 2.71 (2H, s), 3. 45-3. 63 (4H, m), 3.92 (3H, 

s), 5.68 (1H, t, J = 5. 2 Hz), 6.60 (1H, s), 6.95 
(1H, d, J = 7.8 Hz), 7.20 (1H, s),7.24 (1H, t, J = 

7.8 Hz), 7.420H, d, J =7.8 Hz), 7.59 (1H, s)„ 
&f$LW 5 3 3 

l-[3-(3,4,8,9-7 h7t Kp-6-7 h * ->-3, 3, 8, 8-7 h 

7 * f-i^y p [2, 3-h] a y y y >-i— f /w) 7 ^ -/H-2 
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N-(2-^PDxf/v)-N;-[3-(3,4,8 l 9-f h 7 t Kn-6- 
y h*;y-3,3,8,8-r h7^^7D[2,3-h]^y^y y 
y-H^)7x^]I^ (351 mg, 0.770 mmol) <D N,N 
-^^*W7 5 K (3 mL) *«fc*JfrT* *y ^ 
A tert-^h^v-K (86 mg, 0.770 mmol) £JPx., S 

ifefrU $8Kfc£1b (251 mg x Jfc* 78%) «:#fc 0 10 
BL& 225-227 °C 0 

'HNMR (CDCh) 61.24 (6H, s) , 1.32 (6H, s), 2.30 
(2H, br s), 2.68 (2H,s), 3.57 (2H, t, J = 8. 1 Hz), 
3.92 (3H, s), 3.99 (2H, t, J = 8. 1 Hz), 4.60 (1H, 
s), 6.60 (1H, s), 7.05 (1H, d, J = 7. 8 Hz), 7.35 
(1H, t, J = 7.8Hz), 7.35 (1H, s), 7.80 (1H, d, J = 
7.8 Hz) 0 

5 3 4 

N, N' -v^ fvl"-N-[3-(3, 4, 8, 9-r h 7 M 

v-3, 3, 8, 8-fh7^ n [2, 3-h] 4 V * J V 20 

2-^f/W2-/n^V^ (0. 15 mL, 1. 57 mmol) CDr 
H?tKn7?y (3 bL)»«|C, *^T, ^V^T^ 
(0. 14 mL, 1.57 mmol) Sr^PX., S 

ia-C 30 ^WatH^Lfeo *»T. 3-(3,4,8,9-fh7t 
Kn-6-y h^rv^-3, 3,8,8-r h 7 y ^)V7 u [2, 3-h] >f 

y^f-y y y-W/^y^yr 5 y (500 mg, 1.43 mmo 

1) *5«fctf h y xf/l/T5 > (0.24mL, 1. 72 mmol) £r 

^2:l(Oft 1:1) iCttU [[[3-(3, 4, 8, 9-r h 9 t K 
P-6-y h^ri/-3, 3,8,8-r F7^f^7p[2,3-h]^ y 

y-K/v)7x^]T; y ]^/w^^/w]*/w^ 

^y@£ 1, l-v^y ^/Kii^/loi^r/V' (510 mg N J&^67 

%) «sax#fc 0 

'HNMR (CDCls) 6 1.27 (6H, s), 1.33 (6H, s), 1.41 
(9H, s), 2.22 (2H, s),2. 71 (2H, s), 3.93 (3H, s), 40- 
6:62 (1H, s), 7.21-7.41 (4H, m) 0 
%tbtltc%/W<*>mW^fo (500 mg, 0.944 mmol) CO 
N,N-^^f/V*/l/A7 5 K (5 mL) ^iC/K^T, * 
mihj-hVVJ* (66% (36 mg, 0.991mmol) 

SrJPx., ^ffiT, 1ST 30 #ra»#Lfc 0 *»T, 3 
— K^^V (0. 06mL, 0.991 mmol) £APx_, |*tffiT\ 3 

J±S3fL/c 0 »aESri/y*y/u*9A^n^h^97-f 50 
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- ^v^/vm^/is 2:1) (^^>[[[3- 

(3,4,8,9-ff7t Kn-6-y h *5/-3, 3, 8, 8-r h 9 * 
f^7D[2, 3-h] y^r/ y y-l-^/l^)7i^]7 5 
/]^/u$^^]*;^5yi l, l-i^y ^aol^/kx;* 
TV^i: Uf/U)[[(^f/V)[3-(3,4,8,9-7h7t Kn- 
6-y h^v^-3, 3,8,8-r h7^f^7n[2,3-h]^f y^r/ 

y y-H;u)7x^]7? y ]^^^^]^yw^ y 

m 1, l-^^f/Wxf/l/x^f/Wl] 1:1 a^^l (379 
mg) £#fc 0 #feftfc*frW (370 mg) C 4 M Jfrfbic 

(3 mD £jqx_, ^ffl-e 1 mmmw 

Ltz 0 Rfti^mc7Ki: : &^\ 5 M *IMfc-J- h y 

ft&ft-j- h y h y 9A±-ee 

<*, «EE««Lfc 0 aaESr*SttS/y*y/W*5 

A?n^h^77>f- (^ariJ-WS^^^ 1:1) J- 

(129 mg. iR* 28%) £#fc 0 

l HNMR (DMSO-de) 6 1.19 (6H, s), 1.40 (3H, s), 1.4 

5 (3H, s), 1.97-2. 50 (2H, m), 2.51 (3H, d, J = 4. 8 
Hz), 3.14 (2H, s), 3.15 (3H, s) , 3.91 (3H,s), 7.0 

6 (1H, s), 7.43-7.67 (4H, m) 0 
[0 3 9 8] &J&&\ 535 

N-y ^-N'-[3-(3,4,8,9-r h7 t Kn-6-y h*$/-3, 
3, 8, 8-r h 7 y f/U7 D [2, 3-h] >f y * J ]) y- W /W) 

^ai^/v]^/ix7r 5 K 

N.N'-^f'/WfrSr^Jtlft, ^*tWI»xf/v 1:2 

« (85 mg, 21%) Sr#fc 0 

jK^ 135-136 °C 0 

1 H NMR (CDCls ) 6 1.28 (6H, s), 1.33 (6H, br s), 2. 
25 (2H, s), 2.60 (3H,s), 2.72 (2H, s), 3.93 (3H, 
s), 5.86 (1H, br s), 6.62 (1H, s), 7. 03-7. 14 (2H, 
m), 7.28-7.39 (2H, m) 0 
&tft&\ 5 3 6 

N-[3-(3,4,8,9-fh7t Kn-6-y h * 3, 8, 8-r h 
7^f/V7o[2, 3-h]>f 7^7!) y-H/V)7a^]^ 

/v^r $ HSU 

[[[3-(3,4,8,9-r h9t Kn-6-y h * i/-3, 3, 8, 8-r h 

7 y f-^^ p [2, 3-h] 4 y y-i--r a-) y ^ zi/p] r 

5 /]X/Uft^;l>]%jW<* ^gfc 1, l-v?y fvW^/Lo: 
^r/W (539 mg, 1.02 mmol) C4I1 SffcTk^/KB^ 
(3 mD^Px., Sfit 3 «f|Ria»L*:. SiS 

mfem* 5 m *iMk-f h y ^^^^t^ipl, ^ 
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U4M jfi{k**/ft»^^«is**px, mf±mm 

*T»Bfc£ft (333 mg, HX* 70%) Sr#fc D 
R£ 191-194 °C 0 

'HNMR (DMS0-d 6 ) 6 1.22 (6H, s), 1.41 (3H, s), 1.4 
7 (3H, s), 2.00-2.55 (2H, m) , 3.00-3.40 (2H, m), 
3.94 (3H, s), 7.09 (1H, s), 7.18-7.59 (6H, m), 9.9 
9 (1H, s) 0 

537 

5-[3-(3,4 ( 8,9-rh7t K*-6-y h ^ 3, 8, 8-x h 
7^fWP[2, 3-hM "J*; V y-K^)7i^]- 

v?y-2-#/u*>^ 1, i-v^^vi^ 

^/woi^x^ 1, l-v^*^ K 

[[[3-(3,4,8,9-Th7t h ^ >-3, 3, 8, 8-x h 

7^f/^p [2, 3-h] ^y + yy y- w 7 ^ xvi/| 7 

^ y ]^/W7^^^]^;w^^ vg£ 1, l-v^y fvl^^/l^ 
^X/W (312 mg, 0.589 mmol) (D N, N-v^ ^vl^/l-i* 
7SK (3 mL) ^fflEI^**^ h V <>A (66% ffi^tfc 
» (45 mg, 1.24 mmol) MUX 30#Pfltf^ L 

/t 0 ?KftTs 1,2-^n^-^^y (0.051 mL, 0.589 mm 
ol) SrJPi, SSt 3.5 Npra«^Lfco R/Sii^tC 

fvU 3:1 (O^ 2:1) fc#U V^d tf/lo:— tvi. 
^^fflS B s B tT*S^^ (133 mg, 41%) 
fc. 

H£ 157-159 °C 0 

l HNMR (CDC1 3 ) 6 1.24 (6H, s), 1.32 (6H, s), 1.56 
(9H, s), 2.26 (2H, brs), 2.69 (2H, s), 3.78-3.85 
(2H, m), 3.92 (3H, s), 3.92-3.99 (2H, m), 6.60 (l 

H, s), 7.32-7.36 (2H, m), 7.44-7.46 (2H, m) D 
[0 3 9 9] ftj&m 538 

2-[3-(3,4,8,9-x by fc Kn-6-y h 3^>-3, 3, 8, 8-T b 

7^^7d[2, 3-hM y*/ y y-K^)7x^]- 

I, 2,5-^7^7^ y v> 1, 1-^*5/ K 
5-[3-(3,4 ( 8 ( 9-7h7t b *i/-3, 3, 8, 8-v 1 h 
yy ^vw:7c2[2, 3-hM y^r/ y ^-l-^/W)7oi^^]- 
1, 2, 5-^7^7 /y ^y-2-*/l/tffy|ft 1, l-S^fyl^- 
^Vl^^x/l' 1, l-ifjjr^is K (1.30 g, 2.34 mmol) fc' 

4 M (10 mL) £JjP;t, 

x 2 i^wft^Lfco KiEa-fr** 2 m jjcUffc-J- h y * 
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Mj£ 145-147 °C 0 

'HNMR (CDCIa) 6 1.32 (12H, s), 2.22 (2H, s), 2.72 
(2H, s), 3.18 (2H, brs), 3.64-3.80 (2H, br), 3.93 
(3H, s), 6.61 (1H, s), 7.04-7.07 (2H, m),7.39 (1 

H, t, J = 7.6 Hz), 7.59 (1H, d, J = 7. 6 Hz) 0 
-frfiJMfl 5 3 9 

[5-[3-(3,4,8,9-Th7t KP-6-y h 3r v-3, 3, 8, 8-7" 

F7^f^7n[2,3-h]^ y^-y y >--w ^)y^^/v] 

-l,2 t S-^Ti>TyV i/>-2-T± bT * K 1, 1-v^* 

y k 

2-[3-(3,4,8,9-y L by fc Kn-6-y h ^>-3, 3, 8, 8-7 1 h 
7^f/V7D[2,3-h]^ y^r / y V-W/W^m^/W]- 

I, 2,5-^7^7/!/^ 1, l-vo^i/ K (313 mg, 0.6 
87 mmol) <£> N,i\ u ^fM/^7; K (3 mL) j§S£t£ 
#y f>A tert-^ h^rv^K (77 mg, 0.687 mmol) §rJP 

x_> ^*a-e 30 #ra«#ufc e hrs k 

(95 mg, 0.687 mmol) £jQx_ s Sit 2 B#|««#Lfc 
&t>\Z 2-^u s £T± bT^ K (95 mg, 0.687 mmo 
1) Sr^Dx., Sfflr* 1 «FBBiW*Ufco RJSa-&»tc*S: 

6iS, «BE««gLyiio aaESr*aHt^y*^*7 

xf/l/7?y 50: 1 (Dift8xf;^^/-;v/hyx 

^ 50:i:i) ^#tt, ftH^fvw-s^f y:/p 
tT^3i-7 1 y^P>JgAftS*T*mt-&* (206mg, JR 
* 59%) Sr»fc Q 
206-208 °C 0 

'HNMR (CDCh) 6 1.25 (6H, s), 1.32 (6H, s), 2.26 
(2H, br s), 2.69 (2H, s), 3.65 (2H, t, J = 6. 6 Hz), 
3.85 (2H, s), 3.92 (2H, t, J = 6. 6 Hz), 3.92 (3H, 
s), 5.63 (1H, br s), 6.61 (1H, s), 6.62 (1H, br 
s), 7.26-7.30 (2H, ra), 7.38-7.45 (2H, m) Q 
5 4 0 

5-[3-(3,4,8,9-x by t h * v-3, 3, 8, 8-x h 

7^ f/^7P[2, 3-hM y^r/ y y-K/l/)7xx;l,]- 
1,2,5-^7^7/!) >-2-gfi^ ^f-y^^x/W 1, 1-v? 

2-[3-(3,4,8,9-rh7t Kn-6-> b * v^-3, 3, 8, 8-r h 

?^f/v7D[2, 3-h]-r y^-y y y-W/v)7x^/P]- 

1,2, 5-^7 v>7/y 1, 1-v^v-K (1. 88g, 4.13 
mmol) (7) iU L ^^/^W7; K (15 mL) SJffilC 
tert-y i/ K (695 mg, 6. 19 mmol) 

X, 30 »n»#Lfc. ^n*BF*3i^ (0.46 

mL, 4.13 mmol) 5r*Px., m^X* 1 .WIBHH* Lfc. R 

)S^fe(C7kSraf\ K^^-C3[Hltttt}L/c 0 

*fc#aw«:ft*p»b"f h y ^A*#«-easj», 

->y*y;v*7^^n-7h/77-f- 

3:1 COff 1:1) l N S/ai^/UJL-x/W*^ 



(203) 
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fa&itZ^XmMit&m (583 m g> &m 26%) Sr#fc 0 
153-155 °C 0 

■HNMR (CDC1 3 ) 6 1.25 (6H, s), 1.31 (3H, t, J = 7. 
0 Hz), 1.32 (6H, s), 2.27 (2H, s), 2.69 (2H, s), 
3.73 (2H, t, J = 6. 2 Hz), 3.92 (2H, t, J = 6. 2 H 
z), 3.92 (5H, s), 4.25 (2H, q, J = 7. 0 Hz), 6.60 
(1H, s), 7.23-7.27 (2H, m), 7.41-7.43 (2H, m) 0 
[0 4 0 0] GtfLm 5 4 1 
2-[(2-^y-3-t: 0 n ]) ^/P)7; / ]-N-[3-(3, 4, 8,9- 
rhn Kn-6-y h^v--3,3,8,8-x h7^f^7D 10 
[2, 3-h] 4 V * y V W A-) y 3- T± h T ^ K— 

2-y pp-N-[3-(3,4 ) 8,9-r h7t Kn-6-y h^rv--3, 
3,8, 8-r h7^^^n[2, 3-h]-T S J * J U 
^ai^/l^]Tir hT ^ K (320 mg, 0.750 mmol) <DN, N- 
^^/^/UT; K (3 mL) D,L-3-7^y-2- 
t'DUv^yy (83 mg, 0.825 mmol), j^g&fr y £A (11 
4 mg, 0.825 mmol) Jo XXfB ^ ik% V V A (13 mg, 0.0 
750 mmol) SrJPx., 60 °CT 1 0#ffl«^Lfc o 
m^mt-t- h V ftK^^-T 1 h 9 20 

ft-*- h y *-fc**»-oftj*, mwt-t- b y * 

Pvh^77^f- (ftgifyV/^ ^y — /I/ 10:1 

gHfcrfvu/* * y -/iv h y xf/PT 5 y 50:5: 1) \c 

^^bttAfts-arTaaft-frft (245 mgs nx* 58%) 

§r#fc 0 30 
181-184 °C 0 

'HNMR (DMSO-de) 6 1.24 (6H, s), 1.44 (6H, s), 2.1 
0-2.42 (4H, m), 3.16-3.30 (4H, m), 3.94 (3H, s), 
4.01-4.33 (3H, m), 7.10 (1H, s), 7.37 (1H, d, J = 
8.0 Hz), 7.65 (1H, t, J = 8. 0 Hz), 7.86 (1H, s), 
7.87 (1H, d, J = 8.0 Hz), 8.40 (1H, s), 9.40-10.00 

(2H, m), 11.32 (1H, s) 0 
£l&m 5 4 2 

2-[Tir^(2-^-^y-3-h°n ]) ^;l/)T?y]-N-[3- 
(3, 4, 8, 9-r h y t Kn-6-y h 3, 8, 8-x by/ 40 

f/l/7D[2, 3-hM y^y y y-W/U) ^-/l^T* h 
T 5 KtfttS 

2-^np-j\43-(3,4,8,9-Th7t Kn-6-y h^>-3, 

3,8, 8-x h7^f^7n[2,3-h]^y^y y y-W/i-) 

^rcx;/b]7ir hT 5 K (338 mg, 0.792 mmol) 0)N,N- 
^f-;U*/UA7; K (3 mL) D,L-3-7^y-2- 
fny^yy (87 mg, 0.871 mmol), i%$t% V V J* (12 
0 mg, 0.871 mmol) & £Ua V $ J± (13 mg, 0.0 

792 mmol) £JPx., 60 °CX* 2.5 B#W»#tfc 0 
T> 7-irfvt^ny K (0.12 mL, 0.174 mmol) to±U 50 
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h y ?l=?)VT 5 V (0.36 mL, 2.61 mmoD^Px, 
!7>f- (g^^^/y^y-yi. 50: 1 co^ 10: 1) 

SiU y:/n tvi^-x/i^^^k 

**T*Wl:^« (167 mg, JR* 37%) «r#fc„ Bt£ 1 
97-200 °C 0 

'HNMR (DMSO-de ) 6 1.22 (6H, s), 1.42 (6H, s), 1.9 
6 (3H, s), 2.05-2.33 (4H, m), 3.10-3.58 (4H, m), 
3.94 (3H, s), 4.15-4.81 (3H, m), 7.10 (1H, s), 7.2 
9 (0. 5H, d, J = 7.6 Hz), 7.35 (0. 5H, d, J = 7. 6 H 
z), 7.55-7.67 (lH,m), 7.70-8.05 (1H, m), 7.98 (1H, 

s), 8.12 (0. 5H, s), 8.19 (0. 5H, s), 10.49 (0. 5H, 
s), 11.23 (0.5H, s) 0 
&J&m 5 4 3 

2-[y ^(2-^^y-3-t 0 n ]) v?^/W)T5 y]-N-[3-(3, 
4,8,9-t 1 byt Kn-6-y h*v'-3 > 3,8,8-T h7^f/^ 

7D[2,3-h]-f y^y y /^)y ^^/^]r± hr? 

K 

2- [(2-t= 3 ry-3-t°D y v^/l^T? y]-N-[3-(3, 4,8, 9- 
rf7t Kn-6-y ^-3,3,8,8-7- F7^f^7n 

[2, 3-h] y^-y y y-w/i^^-yi/iT-tr hr? k~ 

£g&£ (173 mg, 0.307 mmol) CD N, N- v>y ^vW/fcA- A 
75K (1.5 mDJSSetJkJftT, ^»*y *A (89 mg, 
0.645 mmol) fc ± t/3 - ^ ^ (0.021mL, 0.338 mmo 
1) £*Q^ 2 0trfl«»L/c o K*S»&»KfifP 

h y ^ A7k«p»tttt?, mm^^-^ b y t k 

h y ^A*»«"ca&^ flaw- h y ^a±t«, 6 
a, «jE»«Lfc. aa^ittyy*W7A^n 

>30:l:l) (CftL, Rlfcai^yl/- ^ji^/Vai— ^/^^ 
^S 0 a B ^$*ti:T^H{k^ (4 m g> l&m 3%) ^#fc 0 
M>& 112-114 °C 0 

'HNMR (CDCh) 61.23 (3H, s), 1.27 (3H, s), 1.32 
(6H, s), 2.05-2.45 (2H, m), 2.30 (2H, s), 2.50 (3 
H, s), 2.68 (2H, s), 3.29 (2H, s), 3. 32-3. 42 (2H, 
m), 3.55-3.64 (1H, m), 3.92 (3H, s), 5.64 (1H, s), 
6.60 (1H, s), 7.07 (1H, d, J = 8.0 Hz), 7.34 (1H, 
t, J = 8. 0 Hz), 7.54 (1H, s), 7.89 (1H, d, J = 8. 
0 Hz), 9.67 (1H, s) 0 
[0 4 0 1 ] 544 

3- (6-:x js 3r ^-3, 4, 8, 9-x h 7 t K n -3, 3, 8, 8-x h 7 

^f^7n[2, 3-h] ^y+yyy-K;w) ^ ^ 

3-y7;$Ifixf/l, (27.6 g, 157 mmol) (ORBE 
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(90 mL)- b/Ux-y (l50mL) }&f&fC*&Ts «1S (l 
7. 6mL, 330 mmol) SrjiSTU MUX l-(7-=. h 3f 
2, 3- -y fc K n -2, 2- v> ^ /U) -2- ^ 5^ 

/WI-T'd/^ 7-^(50.0 g, 189 mmol) fcJtlX.. 65 T: 
T* 1 BtPfl^Lfc, a*/-* (105 mL)£}ffiTU 75 

°ct 40 ^si^Lfco a^^c^ati mm 
g£#gtu 2 m in-eiHiLfc. &tttz*mzmr 

v^~T*-WnU ^Ji^-e2[i]ttHiLfc (Do 
£-*?-a:;fc:#»0&o. 5 M Tkmiti- h y v^*®m (I 

i), ^ii^fflipffi^hy^^zK^-e*^ ffiiw- 
^a»e>tt*fcStf-c*Wfe£* (11.8 g . jr* is%) * 

jtt£ 97-100 °C 0 

'HNMR (CDCh ) 6 1.25 (6H, s), 1.30 (6H, s), 1.39 
(3H, t, J = 7. 1 Hz), 1.47 (3H, t, J = 7. 1 Hz), 2.1 
5 (2H, s), 2.68 (2H, s), 4.19 (2H, q, J = 7. 1 Hz), 
4.38 (2H, q, J = 7. 1 Hz), 6.62 (1H, s), 7.47 (1H, 
ddd, J = 7.5, 7.4, 1.2 Hz), 7.61 (1H, ddd, J = 7. 
4, 1.8, 1.2 Hz), 8.06-8. 10 (2H, m) Q 
Gf&m 5 4 5 

3- (6-3i >>-3, 4, 8, 9-7? h y fc K n -3, 3,8,8-f h7 

^^7o[2, 3-h] -ry^y y y-i-^/u)$Sfi 

^J*«5 4 4 lc*3^5*Ji ((I) (I 
I)), SMiSBTC^frU S»xf;V-fh7t Ko7 

»3if-/^^e>*Sft^S-H:T*l|{b-&ft (2.77 g, 5 
ft) Srftfc. 
§k£ 137-139 °C 0 

'HNMR (CDC1 3 ) 6 1.28 (12H, s), 1.49 (3H, t, J = 
7.1 Hz), 2.17 (2H, s), 2. 66-3. 10 (2H, br), 4.23 (2 
H, q, J = 7. 1 Hz), 6.65 (1H, s), 7.33-7.41 (2H, 
m), 7.94-7.97 (1H, m), 8.27 (1H, s) Q 
5 4 6 

3- (6-3i h * v--3, 4, 8, 9-7 1 h y fc K o -3, 3, 8, 8-7 1 h 7 

^f;i/7P[2,3-h]^y + ; y y-H;w)^^yrs 

3- (6-31 h ^ >/-3, 4,8,9-fh7t: K n -3, 3, 8, 8-T h y 

^f/v7u[2, 3-hM y^y y y-w^^^yrs 

> (9.36 g, 25.7 mmol) Srftg^fvW^fl? U 4M & 

^-^irf-/^^^ 0 {b^itTSS^^ (4.47 g> 
ft* 40%) fcftfc. 

240 °C (#A» 0 
l HNMR (DMSO-de) 6 1.26 (6H, s), 1.37 (3H, t, J = 
7.0 Hz), 1.42 (6H, s), 2. 10-2.55 (2H, m), 3.00-3.30 
(2H, m), 4.23 (2H, q, J = 7. 0 Hz), 6.99-7.07 (3H, 
m), 7.19 (1H, d, J = 7.6 Hz), 7.44 (1H, dd, J = 
8.2, 7.6 Hz) 0 
5 4 7 
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t [4- [[[3- (6-31 h*>/-3 f 4,8,9-x h y fc Kn-3, 3,8,8- 
T h7^f^7n[2, 3-hM y^r/ V 

3- (6-31 y * i/-3, 4, 8, 9-x h 7 fc K n -3, 3, 8, 8-x h y 

y ^/W7 n [2, 3-h] ^fy^yy y-i-^ ^) -< vif >r 5 

yiSil (850 mg, 1.94 mmol) *5<fctf 4-[(v ? 3i h 3r 
7 -/W) ^ f ^]$If 8 (529 mg, 1.94 mmol) 
CO N,^^*W7 5 K (6 mL) JgJSlC 1-fc K 
10 P^rv^-lH-^yy h y TV—fr— zkfn^ (327mg, 2.13 
mmol), h y 3i^vU-X^ > (0.95 mL, 6. 79 mmol) 
t>* l-3i^/W3-(3-v ; y ^/WT 577 P n fc» #/P/tfvM 
5 K£tt& (483 mg, 2.52 mmol) SrflDx., S?St 7 0$ 
WftttLfc. 4-[(v?3i H*i/**;7^/i,)y?vW]£S 
§®? (211 mg, 0.776 mmol) £AP;t, l^*fl=T, 12 0$ 

fco 8MfiStt>'y*^*7A^n^h^77^- 
20 (^^rf-WBlx^ 1:1 ©ftftlfc^^vlO fcflfcU 

U 4M »t**/ft«3i^/i/»«S:Jp*., MJI^ffi 
U 3i^y— y7 P n fcVl-31— x/W^5>^^>fb$ 

*T*«fr&* (682 mg. i|X* 54%) £#fc 0 
Itk 190-191 °C 0 

l H NMR (DMS0-d 6 -D 2 0 (l ffi)) 6 1.18 (6H, t, J = 7. 1 
Hz), 1.25 (6H, s), 1.38 (3H, t, J = 7.0 Hz), 1.42 
(6H, s), 2.20-2.32 (1H, m), 2.40-2.53 (lH,m), 3.0 
0-3.30 (2H, m), 3.35 (2H, d, J = 21.9 Hz), 3.91-4. 
30 03 (4H, m), 4.25 (2H, q, J = 7. 0 Hz), 7.09 (1H, 
s), 7.36 (1H, d, J = 7. 7 Hz), 7.44 (2H, dd, J = 8. 
3, 2.3 Hz), 7.64 (1H, t, J = 7. 7 Hz), 7.94 (2H, d, 
J = 8. 3 Hz), 8.06 (1H, d, J = 7. 7 Hz), 8.09 (1H, 
s), 10.59 (1H, s) 0 

[0 4 0 2] £fiSc0il5 4 8 
6-(xf/l/^/P7>f 3i/W)-3,4,8, 9-T Yy fc Kn-3, 3,8, 
8-x h 7^f/H-7x=/V7P [2, 3-h] >f y^r/ y V 
6-(3i^/U^^-)-3,4,8,9-7 1 h7t Kn-3,3, 8, 8-r h7 

y f/v7P [2, 3-h] >r y^r/ y (326 mg , 0.811 

40 mmol) <T>*9J—>\> (3. 5 mL) *«K**ifla**ifc 
^ h y (434 mg, 2.03 mmol) (7)* (2.5 mL) Wfll 

«»**^-hy l^ASrJPx., ft®S^^T2EltttB 

»«-ca&», stifc^hy ^^±-e?a», ^a, 

- (aHWSIx^ 5:1) tcttL, v^^y^ufc 0 
/!/iii-x/P-^^^^^feSe H B^$itTSM^^ (16 
8 mg, 54%) Srftfc. 

50 iR/K 146-147 °C 0 
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1 H NMR (CDCls) 6 1.20-1.30 (15H, m), 2.19 (2H, s), 
2.77 (2H, s), 2.82-3.18 (2H, m), 7.41-7.42 (6H, 
m) 0 

&J&m 5 4 9 

3- [3,4,8,9-fh7t K n -3, 3, 8, 8-7 1 h y * f/W6- tf 

p y d [2, 3-h] 4 w 

1.57 M n-^/V-y^^A/^^rf-y^ (42.3 mL, 66. 
4 mmol) {C N, N, N' ,N'-7h7^ f/l/xfuy^T 5 > 
(10.0 mL, 66. 4 mmol) (Dy* by t Yv7 yV (15 mL) 10 

7-^n^e-2, 3-v?fc Kn-2,2-^^f/W5-(2-^ 
;H-yp^)^yy77y (4.68 g, 16. 6 mmol) 
©TF7tKo77> (15 mL) jgRfc* «fc -flfifl: n-:/ 
DfcVM20g, 133 mmol) (7)7" h7 t Yv7y> (15 m 

D *»*-78 °c-c)iRtc«TL, sa* *t* a 

15 mmmwLtc 0 fcfcM&m*m\mtT>* 

*^V*7A^ n-e Y#y7 4— {^fV<D^^"f 20 
l/ffl&x.f-j\, 50: 1) KWU 

^/W-5-(2-^ f/Wl-yp^n/l/)-7-(/p t:VW^^-)-< 
V ^7 7 ^33 «t 1/2, 3- 1 K n -2, 2- v> y (2- y 

f/Wl-^o^/l/)^y/7 7 V<£>tKJ 15:2 (4. 
11 g) Srftfco Wfeftfefi-fr* (1.01 g) *5j;r53-i/T 
(601 mg, 3.43 mmol) <D§£g£ (2 m 
L)-tvl^y (4.5 mL) RWttlJykftT, WiWMk (0.38 
mL, 7.20mmol) £}BTU 60 °CT 1 B#WHi#Lfc 0 
J—A> (2.1 mL, 34.9 mmol) SrjRT U 30 

hy^AT^fpt, gt»^^/^-c 2 mtttB uyto 
■yt*auisrtt?pift<b^ h y 9 ^xtm-vim. wmt-r b 

^vi* 50:1 ©ftio:i)jctttfcH, SS^y#^>#9 

^^PvF^77>f- (^*1fWBfflfc*?7l/10:i G>£ 
5:1) fcffcU ^^f->^^^p H B jt:$-y:T^M^^ 
(136 mg, 1|X*9%) Sr#fco W^^l^^ib^Mfc; 
S*T«JWfrfrtt<0 2 #b h s (78 mg/jR* 5%) 
fc 0 40 
83-84 °C 0 

! H NMR (CDCls) 6 1.05 (3H, t, J = 7. 3 Hz), 1.25 (6 
H, s), 1.29 (6H, s), 1.39 (3H, t, J = 7.2 Hz), 1.6 

4- 1.76 (2H, m), 2.16 (2H, s), 2.68 (2H, s),2.95 (2 
H, t, J = 7. 2 Hz), 4.39 (2H, q, J = 7. 2 Hz), 6.92 
(1H, s), 7.48 (1H, dd, J = 7.8, 7.2 Hz), 7.62 (1H, 

d, J = 7.8 Hz), 8.07-8. 10 (2H, m) 0 
£f&&\ 5 5 0 

3-[6-(^fvl^;d-)-3, 4, 8, 9-x byt Kn-3, 3, 8, 8-y . 

by/ ^)vy a [2, 3-h] ^fy^yy v- w /u]&Mmwt 50 
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4 y7 P D tV^^x/W 

7-(m^^^-)-2, Kn-2, 2-v>y ?7U-5-(2-y f- 

;H-7 P o^;U)^y/77> / (811 mg, 3.21 mmol) 
&£m-i/T y^nfcT/U (552 mg, 2.92 m 
mol) (3mL)-h/Un:> (6 mL) 

Ts (0.33 mL,6. 13 mmol) S:«TU 70 °CT 

1.5 B*im»#Lfc 0 RJCa-fr*t**ftffi?, fcWtTkm 

^t?*fc*«ltfift*ft^hy^A7k*«^ft^ fit 

!i*^/W7A?n-7h^77>f- (^f-y/g^c 

^ io: l) K#tu >frhffi£kikmtxmMik 

&m (86 mg, IK* 7%) Sr#fc 0 
Bl£ 108-110 °C 0 

1 H NMR (CDCls) 6 1.26 (6H, s), 1.92 (6H, s), 1.34 
(3H, t, J = 7. 5 Hz), 1.36 (6H, d, J = 6. 3 Hz), 2.1 

7 (2H, s), 2.69 (2H, s), 3.00 (2H, q, J - 7. 5 Hz), 
5.20-5.33 (1H, m), 6.94 (1H, s), 7.48 (1H, t, J = 
7.8 Hz), 7.61 (1H, dd, J = 7.8, 1.5 Hz), 8^04 (1 

H, t, J = 1.5 Hz), 8.09 (1H, dd, J = 7. 8, 1. 5 H 
z). 

[0 4 0 3] &tiim 5 5 1 
3-[5-0>7V7< ^/P)-3,4,8,9-x by t Kn-6-y b* 

^-3, 3, 8, 8-r h^y p [2, 3-h] ^ y ^ y y y-i- 

3-[3,4,8,9-x h 5 t Kn-6-y h 3^>-3, 3, 8, 8-y b y 

^^7P[2,H]>f y^y y y-K/^SAfit y 

/Urn^A- (4.99 g, 12.7 mmol) OftK (6.5 mL) j§ 
jKl:^7*/VA7/U7t K (94%) (841 mg, 26.3 mmo 
1), JMW-hy^A (2.98 g, 29.0 mmol) ioi^« 

5 (2.11 mL, 39.6 mmol) ^JP^l, 100 °Cl? 11B#^» 
WLtc 0 y^y-/P^ 75 tfSTL, IBIflTT? 3 9# 

^ h y ^ A7KJ8Wi3J:Wfift*{k^ h y 9 

iitMi^itm «ffi«Lfco s 

^yy*^7^^nvh^77^- (^^r-9-W 
ftH^yl/ 5:1) (C{£U 3-[5-(7P^y ^/U)-3,4,8, 
9-7h7t Kn-6-y h^v--3,3,8,8-x F7y^7n 
[2,3-h]>f y^r / y y-l^^]^Ifi ^;vx^r;v 

(1.30 g, iR* 21%) ^ftltifco 
1 H NMR (CDCls) 5 1.28 (6H, s), 1.29 (6H, s), 2.12 
(2H, s), 2.72 (2H, s),3.92 (3H, s), 4.05 (3H, s), 
4.64 (2H, s), 7.48 (1H, t, J = 7. 9 Hz), 7.61 (1H, 
dd, J = 7.9, 1.6 Hz), 8.06 (1H, d, J = 1. 6 Hz), 8. 

08 (1H, dd, J =7.9, 1.6 Hz) o fffe^tfc^o^RJift: 
(1.30 g, 2.67 mmol) (D N,N-^^*;^7 5 K (8 
mL) aSRldi/r^k^y (174 mg, 2.67 mmol) <D 

(2.5 mL) »«*:JPi, ^fflT? 1 «flB!tl*Lfco R 



"J 
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tttzGmm&mamki- b y <?j»*®mx°m&, mm 

S^x/u 10:1 5:1) tcttU &Hfc£4feoi&lt& 

£kik£^XmMit£Wl (926 rag, ft* 74%) fcfcfc. 
M£ 186-188 °C 0 

'h NMR (DMSO-de) 6 1.25 (6H, s), 1.45 (6H, s), 2.1 10 

5 (2H, s), 3.19 (2H, s), 3.91 (3H, s), 4.02 (2H, 
s), 4.07 (3H, s), 7.78 (1H, t, J = 7. 6 Hz), 7.89 
(1H, d, J = 7.6 Hz), 8.21 (1H, s), 8.28 (1H, d, J 
= 7.6 Hz)„ 

&)&m 5 5 2 

3-[5-(->77^f/l')-3,4,8,9-fl-7t Kn-6-y 
i/-3, 3, 8, 8-T h 7 / f"A<7 d [2, 3-h] -f V 3- 7 !) i'-l- 

•£$#J 8 0 t |S5ai©#ifcic J: 9 3-[5-(->T y y tvw)- 

3,4,8,9-T h7t Kn-6-^ h * ->-3, 3, 8, 8-7" h7^f 20 

^ 70 [2, 3-hM y*y !) V-l— f7l/J£&#K y^/i^ 

R/£ 182-184 °C (Tir FV-ftSxf/i/). 

'HNMR (DMSO-de) 8 1.25 (6H, s), 1.45 (6H, s), 2.1 

6 (2H, s), 3.19 (2H, s), 4.02 (2H, s), 4.07 (3H, 
s), 7.75 (1H, t, J = 7.8 Hz), 7.87 (1H, d, J= 7.8 
Hz), 8.18 (1H, s), 8.26 (1H, d, J = 7. 8 Hz) 0 
-ttfLW 5 5 3 

3-[5-(->77^f/H-3,4,8,9-fF7t Kn-6-y b* 
->-3, 3, 8, 8-T h 7 y ^VU7 D [2, 3-h] 4 V * J U V-l- 30 

/W]-N-y f;l/^yX7 5 KiS^it 
3-[5-(->7/^^)-3,4,8,9-fh7t Kn-6-y h 3r 
->-3, 3, 8, 8-T hyy fvU7n[2,3-hH y^7U V-l- 
-f^]^S#^ifig (331 rag, 0.728 mmol) <D N, N-v 5 
^fyU*M7 5 K (3 mL) ^jgtC N.N'-^/UjK^/Wv 5 
^?-/—A> (I18rag, 0.728 mmol) SriPx, ^iBT* 40 
#ra*#Lfc 0 hy^x/WT^ (0.11 mL, 0.801 mm 
ol) joil^gey t/UT 5 V (54 rag, 0. 801 mmol) £ 

t\ ^^^T*2HlttmL7io ^fctffctfltlfc 1 M 40 

*iMk7- h y !)a*m, **sj:tj { fiaipjfi{b-7- h y 9 

?4- (A*ty/Stif/i- 1:1) icttu 

^•/HJ»6**ft**"C*Hft-S-* (139 mg, HX^41%) 
R£ 160-162 to 

'HN'MR (DMSO-de) 8 1.26 (6H, s), 1.45 (6H, s), 2.1 50 
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8 (2H, s), 2.81 (3H, d, J = 4. 0 Hz), 3.18 (2H, s), 
4.02 (2H, s), 4.07 (3H, s), 7.67-7.74 (2H,m), 8.1 

2- 8. 19 (2H, m), 8. 77 (1H, br s)„ 
[0 4 0 4] 554 

3- [5-(y7/^f;l/)-3,4,8,9-fF7t Kn-6-y b* 
-y-3, 3, 8, 8-T h 7 y n [2, 3-h] 4 V * J ]) y-1- 
-r^-N-^^rf - 1 Kn-2-^-^f V-lH-t^ fcTy-3— T /W) 
^yX7 5 K 

3-[5-(->T7 /f/V)-3,4,8,9-7 h5t Kn-6-y b* 
">-3, 3, 8, 8-7 h 7 y n [2, 3-h] ^ V 3r J ]) 

<< (338 mg, 0.743 mmol) CD N.N-v? 

y f;V*/PA7$ K (3 mL) MWWL b V ^;VT % > 
(0. 10 mL, 0.743 mmol) N, N' -jj >Vi&=-ivV'4 5 

(120 mg, 0.743 mmol) ^APx., ^ffiT 40 5> 
mffiW L/c„ S-7S;^ftKn -2H-T if t° V-2-^" 
y (101 mg, 0.784 mmol) ?r*Px., ^ST' 4.5 NF^ft 
WLtc a frJ&M&m^KZ&g. Mxf;K*2@i 

WLfc. -g-^fc^ji^ i m fcmt-r b y 

•>U*W7A^nv^77-f- (^^tWRS 
1:2) (C#t Lv ft||a:^-/l/*»b|SJ|fl:S*T3Mi 
ft^-«J (206 mg, J|X* 52%) 5r#7c„ 
130-132 °C„ 

'HNMR (CDCh) 8 1.28 (12H, s), 1.48-1.70 (2H, m), 
1.80-2.30 (4H, m), 2.13 (2H, s), 2.69 (2H, s), 3. 
25-3.40 (2H, m), 3.74 (2H, s), 4.04 (3H, s),4.69- 
4.77 (1H, m), 6.15 (1H, br s), 7.47-7.49 (2H, m), 
7.71 (1H, d, J =5. 6 Hz), 7.88-7.95 (2H, m) c 
&f&m 5 5 5 

N'-[3-[5-(->T y y ^->V)-Z, 4, 8, 9— if h 7 t Kn-6-y h 
^^-3,3,8,8-7 h7^f/l-7D[2,3-h]^ 

3-[5-(y77^f^)-3,4,8,9-7h7t Kn-6-y b* 
v-3, 3, 8, 8-T h 7 y T/W7 D [2, 3-h] -fV^r/ !i y-1- 
-f/I'lSJMWIttfc* (2.24 g, 4.92 mmol) 4oiL^2-T 
5 y-4* Viggg^T^lg^ifi (907 mg, 5.41 mmol) CO N, 
N-7^f;^A7; K (10 mL) 1-t Kndf-> 

-lH-^^y M) 7/- >V— 7KfP% (829 rag, 5.41 mmo 
1), F!Jxf^7;y (2.40 mL, 17. 2 mmol) &J;tf 1 
-j.f-^-3-(3-^^ ^-yUT 5 y 7°d tVWJ^/l'JJx'v?^ 5 K 
(1.23 g, 6.40 mmol) frJPx., ^f&T* 1.5 B#ffl 
««2Lfc 0 S*»^*{c**Sratf, S^iS^T7WT-3ID 

ttw Lfc a o. 5 m amw- b v "7 a 

TK^^fcit/^fp^^x h y «e»7- 
i/yj3tf/\>%yj»7u-?b<fyyj— (^*-f>/m& 

3:1 (Dm 2:l){C'fftU Sti^- -^T/W^ 
-7/^^^ B B B ^^-a:T^S^-g-tl (1.50 g, i|X* 57 
%) fcfcfc. 
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jfibK 126-128 °C 0 

] H NMR (CDCL) 6 1.29 (3H, t, J = 7. 0 Hz), 1. 29 (1 
2H, s), 1.68 (6H, s), 2. 13 (2H, s), 2.69 (2H, s), 
3.75 (2H, s), 4.04 (3H, s), 4.24 (2H, q, J =7. 0 H 
z), 6.89 (1H, s), 7.46-7.48 (2H, m), 7.81-7.89 (2 
H, m) 0 

[0 4 0 5] 556 
N-[3-[5-(^7; ,*fvv)-3,4,8,9-x by t Kn-6-y b 
3,8,8-x l^7^f^7n[2,3-h]^y^y y >-l 
->f /l/]-2-y 3vW7 7 ^ yjfiHiS 10 

N-[3-[5-(v/7 y ^ f /W-3, 4, 8, 9-f h 9 t Ko-W K 
^rv/-3,3,8,8-x h7^f^7n[2,3-h]^f y^r/ U >-l 
-- < A-] "< y /W] -2- t< fvV 77^> ^ fvl^ yvW 
(1.05 g, 1.98 mmol) <D^9 J^-fr (8 mL) 5 M 

*IWb^ b y 1>A*»«E (2 mL) £APx_, ^ffl-C 1 

?mwLtc Q m&m&to* 5 m jft»srjpATiw4ic 

S*T*Mt&* (1.04 g> &m 97%) Srftfc. 20 
Mj£ 191-194 °C 0 

'HNMR (DMSO-de) 6 1.27 (6H, br s), 1.42 (6H, br 
s), 1.48 (6H, s), 2. 24 (2H, s), 3.05-3.30 (2H, m), 
3.95-4.13 (5H, m), 7.65-7.80 (2H, m), 8.18-8.30 (2 
H, m), 8.80 (1H, s) 0 
5 5 7 

N-(2-7 5 /-2-^^y^^/W)-3~[5-(i/T 7 y ^)-3, 
4, 8, 9-x h7t Kn-6-7 b * v"-3, 3, 8, 8-7- b 7 7 ^)\> 

7o[2,3-h]^ y^y y y-i-^/H^yxr; K&ifett 

3-[5-(v/7 / ^ f ;^)-3, 4, 8, 9-r h 7 t Kn-6-y b 30 
->-3, 3, 8, 8-^ by/ ^/Vy xx [2, 3-h] ^y^/!i 

(1.02 g, 2.24 mmol) &£Xf?}) 
y>7; K*** (248 mg, 2.24 mmol) (D N,N-^yf- 
W/1/A7; K (6mL) 1-t Kn^^-lH-^<>y 

Ml T /U— (377 mg, 2. 46 mmol) , b y ^f" 
/WT$> (1.09 mL, 7.84 mmol) 3o<£t>* l-xf;P-3- (3 
-^f/U7?y 7u}+/l')jJ/\'tf*M 5 K&lfett (559 
mg, 2.91 mmol) £JPx_, ^ffiT* 6H#KI8M$Lfco g/S 

B«3i^"T?3|HltttBLfc. 

y*^7A^DVh^77>f- (StWt^/W * 9 
J-)V I00:l) KlftU ^jH^»<0®fiBIJfiaSr#fc 0 

£#T*]Hfl^« (425 mg, i|X* 37%) Sr»fe. 

l HMR (DMSO-de) 6 1.27 (6H, s), 1.46 (6H, s), 2.2 
2 (2H, s), 3.20 (2H, s), 3.85 (2H, d, J = 3. 8 Hz), 
4.03 (2H, s), 4.08 (3H, s), 7.09 (1H, s), 7. 4 7 50 
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(1H, s) , 7. 7 4- 7. 8 0 (2H, 
m) , 8.18-8.2 5 (2H, m) , 8. 
9 9 (1H, s) o 
^tA9i 5 5 8 

N-(2-7;/-l,l-^ fvW-2-# * y -3- [5- ( i/ 

7/^f/H-3,4 > 8 l 9-7F7t b^>-3,3,8, 

8-x h7^f^7P[2,3-h]^ y^;y y-i-4^]^<> 

N-[3-[5-('>7y^/V)-3,4,8,9-7F7t b 
*iX-3, 3,8, 8-T h^^^^^n[2,3-h]-f y^r / y V-l 

-^^]^yyV/H-2-^^77^yIiI (521 mg, 

0.965 mmol) CO N t N-^^fMM7; K (5 mL) *g 
l-fc Kn^v'-lH-^^y b !i7/-/P ■ 

(176 mg, 1.16 mmol) &£Xf l-^^vU-S-O-v? 
y ^7 ;/7n t°/W) # A-tK^ 5 KiMfcfi (240 mg, 
1.25 mmol) £JP/L> ^ifiT" 10 £|RHI#Lfc 0 b y^ 
f)VT^V (0.40 mL, 2.90 mmol) SrJD*. iiat 3 0# 

*A*s»-easj!K stubby ^Ai-cft*, » 

11**8 L7t 0 »iSSrifiS14^y iJ?jv*JJ*#u^ V? 
yy 4~ (^*tWft»xf;U 1:2 ©ftffflfcn^A') 

fti*TjaH^» (323 mg, Jfc* 67%) Srfcfc. 
Mj£ 217-219 °C 0 

'hNMR (CDC Is ) 6 1.29 (12H, s), 1.71 (6H, s), 2.14 
(2H, s), 2.69 (2H, s), 3.74 (2H, s), 4.04 (3H, 

s), 5.44 (1H, br s), 6.42 (1H, br s), 7.26-7.27 (1 

H, m), 7.47-7.48 (2H, m), 7.84-7.89 (2H, m) 0 
[0 4 0 6] &f&W 559 

3-[5-(^7 7 -3,4,8, 9-x byM Kn-6-y b^r 

->-3, 3, 8, p [2, 3-h] ^y^yyy-i- 

4 yw] -N- [ 1 , 1- * =3-^-2- ir * y -2- [ (2- * ^ V -3- t q n 
y v^A-)7^ y]xf-/i/]/<yX7; K 
N-[3-[5-(^T/^^)-3,4,8,9-r b^b b 
* v-3, 3, 8, 8-x b 5 ^ n [2, 3-h] y ^ / y >-l 

^^^yy^/^^-^^^^ylSI (444 mg, 
0.822 mmol) *3«ttfD f L-3-T 5 /-2-t: 0 a y v?y y (82 
mg, 0.822 mmol) CO N,F^f/l/*;^7 5 K (4 mL) 

fttttc i-t KD^v--iH--<^y b y7^-*»* 

(138 mg, 0. 904 mmol) N b ]} ^JVT 5 V (0. 29 mL, 
2.06 mmol) jScfctf l-^i^-3-(3-v>^ ^/PT 5 / Zfu 
fcfyW)*/Wsl?^>f S K^RJS (205mg, 1.07 mmol) SrJO 

mti- b y i> «»^ b y ^a±t^. 

5iS, *ffi»«Lfc„ »aESrJfiS14^y*y/w*7 
A^D7^77^- (gt^^/y 9 J—)V 100: 1 
<7)^ 10:1) (C#t L> #fetl/c^ 0 e B 4r^yyn fcVUJi 
-T/UTSfe^L, (157 mg, HX* 33%) 
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137-139 °C 0 

'HNMR (CDC1 3 ) 6 1.29 (12H, s), 1.70 (3H, s), 1.72 
(3H, s), 1.94-2.08 (1H, m), 2.14 (2H, s), 2.69 (2 
H, s), 2.70-2.85 (1H, m), 3.16-3.45 (2H, m),3. 75 
(2H, s), 4.04 (3H, s), 4.26-4.34 (1H, m), 5.99 (l 
H, s), 6.91 (lH,d, J = 3.6 Hz), 7.13 (1H, s), 7.44 
-7.49 (2H, m), 7.87 (2H, s) Q 
£f$m 5 6 0 

3,4,8,9-t 1 Yyt h * 3, 8, 8-7" h7^f 10 

;K-7x^5-7P[2, 3-h]>f V^/ U 

3,4,8,9-7^7 1: h * v--3, 3, 8, 8-7 1 h7^f 

/W5-7P[2,3-h]^ V^r/ ]) 9/—A> (1.03 g, 2. 
82 mmol) (D^pp^VA (15 mL) &1&lZ.ZMik-* > 
> (4.90 g, 56.4 mmol) £JP*L, 2 fl^fpfk 50 

TC-C 15 B#ffi«#Lfc. «fe£5»U 
JtLfco M^^y*^*7^^Pvh^77^- 

*v>frbm$u\k^xmM\t&m (344 m g , urn 31 

%) Srfcfc. 

136-139 °C 0 

H NMR (DMSO-de) 6 1.29 (6H, s), 1.43 (6H, s), 2.2 
4 (2H, s), 3.40 (2H, s), 4.14 (3H, s), 7.60-7.82 
(5H, m), 10.42 (1H, s) Q 
^bWl 5 6 1 

3,4,8, 9-7- h7t Kn-6-^ h ^^-3, 3, 8, 8-7 1 f7^f 
;H-7x^/H-7P[2,3-h]^ V * / V h 30 

y ^ 

3,4,8,9-7" h7t Kn-6-^ h * v"-3, 3, 8, 8-7 
;Wl-7x^/H-7P[2,3-h]^ V 
yVrt K£ft£[ (116 mg, 0.290 mmol) <D^W. (lmL) 
SSJKfcffiSH: KP^v/;U7?y (30 mg, 0.435 mmol) 
£*0;i, 100 «CT 3B£ra«#Lfc„ KJ4?a-&«»c*S:tt 

tc 0 M^y*y/W7A?o^h^77>f- 40 

5:1) tfltu #fen/cis B B 0^^y 
tr/^-y/p-^ap-u-y-eas^L, *Bte£«i (55 

mg, 53%) £#/c 0 
M& 166-168 °C 0 

'HNMR (CDCls) 6 1.27 (6H, s), 1.30 (6H, s), 2.19 
(2H, s), 2.87 (2H, s),4. 13 (3H, s), 7.35-7.43 (5H, 
m) 0 

[0 4 0 7] Gfjtffl 562 
3-[5-(^7/^f/U)-6-x h*S/-3,4 f 8 f 9-T 1 h 5 fc K 
n -3, 3, 8, 8-7 h7^f /V7P[2,3-h]>f y^r/!) V-l- 50 
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3- (6-^1 h 3f *>-3, 4,8,9-7h7t Kp-3,3, 8, 8-7 h 7 

^f/i/7p[2,3-h]>f y^y y >-i— fyi/)$tsi (5.0 

3 g, 12.8 mmol) (D^m. (10 mL) S»C^7*^A7 
/U7t K (94%) (613 rag, 19.2 mmol), ^fc^ h y ^i* 
(2.17 g, 21.1 mmol) fcitfWKtlfc (1.71 mL, 32.0 m 

moi) %Mz-, 105 H mmmwLtco se>i^ 

7*/^7/P7t K (94%) (409 mg, 12.8 mmol), ^fc 
^hy £A (1.45 g, 14.1 mmol) *5 <t t/»«Ei5t (0.68 
mL, 12.8 mmol) £*Px., 115 °CT* 10P#r^!i# L/c D R 

5 m fcmiti- h v 9 p h s t 

»ffiLfc 0 SiltS:^* J—ft> (12 mL) l£jgfl?U ?m 
T, Mftef-lT—fl' (0.65 mL, 8.94 mmol) £*P;t, ^S. 

"c 24 mmwLtco *«E*»E«*L, aittcTkfcjp 

fc. »SS:^y*^*?^n^h^77-f- 

5:1) KflfeU 3-t5-(^n^e^^/U)-6 
h^rv-3,4,8,'9-^ h 7 fc Kp-3, 3,8,8-f h 7 ^ 
^7P[2,3-h]^y^; !i y-l-^H$-ltl xfypx 
*7/W (170 mg, 3%) £jfttMfel£ LX'&tCo 

'HNMR (CDCI3) 6 1.27 (6H, s), 1.28 (6H, s), 1.37- 
1.42 (6H, m), 2.12 (2H, s), 2.77 (2H, s), 4.31 (2 
H, q, J = 7. 1 Hz), 4.39 (2H, q, J = 7. 1 Hz), 4. 76 
(2H, s), 7.48 (1H, t, J = 7.8 Hz), 7.61 (1H, dd, J 

= 7.8, 1.5 Hz), 8. 05-8. 07 (1H, m), 8.09 (1H, dt, J 

= 7.8, 1.5 Hz) D 
^fcjftfc^n^RSMfc (170 mg, 0.330 mmol) (D N, N- 
y^f/^/l/AT? K (0.7 mL) j§$Cv/7yftthy 

(18 mg, 0.362 mmol) (7)* (0.5 mL) 88$ tin 
X., Sffltf 1 BSBB* 60 °CX 2 l*IBJ»#Lfco RJ&il 

Gmm*m\mti- h v t^mi&xmft, mwtr v y 

*7A^P-7h^77^- (^*t>/B»xf;l/ 3:1) 

(111 mg, JR* 68%) S:»fc 0 
126-128 °C 0 

'HNMR (DMS0-d 6 ) 6 1.25 (6H, s), 1.30-1.37 (6H, 
m), 1.44 (6H, s), 2.16 (2H, s), 3.16 (2H, s), 4.01 
(2H, s), 4.33-4.47 (4H, m), 7.73-7.90 (2H, m), 8. 
18-8.29 (2H, m) 0 
5 6 3 

(S)-N-(2-^^ y-3-T*€f-v ? ^/^)-3-(3, 4, 8, 9-r h 7 
t F*'>-3,3,8,8-7h7^f/V7P[2,3-h] 
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3- (3, 4, 8, 9-T h7t K n-6-y h * ->-3, 3, 8, 8-7" h 7 

^fyv7o[2,3-h]^ y^y y ^-i-^^)$i.fiM 

ig (0.25 g, 0.6 mmol) N- f/^y^T 5 K 
(3 mL) (Cjg^U N-if/^y^nt>7?y (0.1 
04 mL, 0.6 mmol) %J]\\Z-X 5 ^Pi^tflffc!?, £b(CN, 
N'-^/P^^/Wv 5 ^ $ )V (0. 107 g, 0.66 mmol) 

^D^TSiaT* 30 #P^£*Siffc 0 Jxl£» (S)-3- 
7$y-2-T-t?rvW (0.057 g, 0.66 mmol) ^^JPx. 

T^?ar* 15 mmmwLtco Ri^mcyK^m^xmrn 10 
fc 0 mismz'/v n?^i>yj±>?u-? b^yy^-^H 

Rtif ;w/y ^ 7 h U xf 5 y (95:5: 
1) T'^l±iLTgWPi^^feTgffiLTl5lS^t) 
(0.171 g> 1|X*63%) €r#fc„ v^^vl^r-TVl-^bff 

I4& 154-157 °C„ 

'HNMR (CDCI3 ) 6 1.29 (6H, s), 1.31 (6H, s), 2.16 
(2H, s), 2.61 (2H, s),3. 22 (1H, br), 3.60 (1H, t, 20 
J=5 Hz), 3.93 (3H, s), 5.10 (1H, br), 6.32(1H, b 
r), 6.61 (1H, s), 7.4-8.0 (4H, m), 8.03 (1H, br)„ 

[0 4 0 8] £-/&0iJ 564 
N- (2--** y-3- fc° n ]) -3- (3, 4, 8, 9-r h 7 t K 

n-6-y- b*i/-3,3,8,8-y b 7 y 7^7 a [2, 3-h] -i V 

*s y y-H/u)^yX7; K 

3-(3,4,8,9-fh7t Kn-6-y h * iy-3, 3, 8, 8-r h y 

^f/P7D[2,3-h]-f !) >--l-4VW) 

*& (0.25 g, 0.6 mmol) £ K',N-i/y f ;P*^A7 5 K 

(3 mL) (w$?7)>L, N-^^WvM yy°a \?iVT 5 > (0. 1 30 

04 mL, 0.6 mmol)^Px.-C, U^T N, N' -^/P/K^/l^v 5 

4 % (0.107 g, 0.66 mmol) ^M^Xm^-X 1 

f^ffl^S-if fco Rfcm^ 3-t s: y-2-t°n y vV > 

(0.067 g,0. 66 mmol) imUX^UX 15 BtFeM^L 

mmmzmt-t b y yA^^-g^u *n-r h y * 

)V (10:1) T^WLTg^H5)-^**Tg^LT^fe{b 

(0. 184 g, HX$66%) &#/c„ v^rA^-TV^ 40 

191-193 °C 0 

'h W (CDCh ) 6 1.26 (6H, s), 1.30 (6H, s), 1.7- 
2.3 (2H, m), 2.15 (2H, s), 2.70 (2H, s), 3.2-3.5 (2 
H, m), 3.93 (3H, s), 4.62 (1H, br), 6.62 (1H, s), 
7.00 (1H, br), 7.4-8.0 (4H, m), 7.70 (1H, br)„ 
5 6 5 

3, 4, 8, 9-rt-7t Kn-6-y h 3- v"-4, 4, 8,8-7h7yf 

/Wl-7s-/V7P [2, 3-h] 4 y* / y > 

N- [2- (2, 3- -yt Kd -7- n'^f ->-2, 2- y 3yU-5-< > 50 
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/7 7=/l')-2-y ^7°o tVUj^y^^ $ K (0.269 
g, 0.76 mmol) %:ir*i/WC D > (3. 5 g, 22. 8 mmol) 
1C^®LT, 100-105 °C X 2 B#F B 1«#Lfc 0 MUlkX 

~&mk, m-u^m^K^, »#T©^i£rhy y^* 

^S^fcat', P H 7 t LTg^ir/^-C2!H]tttiiL 
f;: 0 ttffi^^fcr h y yATK^-eife&u 
^•y^t«, 5iB» «ffi«BLfc. msm^vn 
?/vDyK?u^Y-7°yyj-KttL, ^*wmm 

xWhyif^^y (67:33:1) T?»|±J LT B WH 
3>Sr*»t>-C«ttUT^IE^«j (0.175 g, HX*68%) & 
mtz B i>^/v^-y-/v/^*y-y (1:2) ^bff^HL 

fc. 

H£ 137-139 1C. 

'HNMR (CDCI3 ) 6 1.28 (6H, s), 1.32 (6H, s), 2.26 
(2H, s), 3.63 (2H, s),3.95 (3H, s), 6.79 (1H, s), 
7.42 (5H, s)„ 
&&.m 5 6 6 

3-(3,4,8,9-r by t Kn-6-y h*-y-4,4,8,8-7h7 

yf/v7D[2,3-h]-f y^y y y-w/w)^<^y= h y 

3-v'7V-N-[2-(2,3-v ? fc Ko-7-y h ^ i^-2, 2-v^ f- 
A~5—< y/77= /l0 -2-^fA'7 , B t°/P] ^<yX7 5 K 
(0.955 g, 2.52 mmol) ^rt^r V&fc y V (11. 6g, 75. 
6 mmol) {C?ivSLT, 100-105 °C T? 2 B^M^Lfc 

■ms&x^wfe. s^i^**^. i#T»^i*y 

yATK^^tcat*. pH 7 t LXffiM^3-^X2®m 

&ltz 0 ttnamzmki- b v v^wmxm^L, 

U*y;l/*7A^n-7h^77^-|cttU 

(3:2) T*^l±5b-CBW®^^*J6T«^L 
XmWHk&y) (0. 65 g. HX>*71%) Sr^fc. v?^^/Pai 
—y/ua^bSteAUfc. IR/K 178-180 °c 0 
'HNMR (CDCh) 6 1.24 (6H, s), 1.27 (6H, s), 2.23 
(2H, s), 3.64 (2H, s),3.96 (3H, s), 6.81 (1H, s), 
7.4-7.9 (4H, m) 0 

[0 4 0 9] &f&m 567 
3- (3, 4, 8, 9-y b y t K d -6-y h v--4, 4, 8, 8-r h 7 

y f/P7o [2, 3-h] y*; y y-K^)^yX7; k 

3-0,4,8,9-7 by t Kn-6-y h '>-4, 4, 8, 8-r h 7 

yfyv7n[2, 3-h]-i y^f-y y y-H^^yy^ h y 

(0.446 g, 1.23 mmol) ^y^y-^ (7 mL) lC^7)> 
L. 7K^T"C 1 M frmt-t b y ^« (1.97 mL) 
t 30% ifiift{b***SfS (0.28 mL) &MX.Xm* 2 

o mrmwLtco «jiTy^y-/^f*Lt > 
r h y ^A^ifftifL, ifiS^^y^^t-Ki, 

{k**T*eft#* (0.275 g, HX^59%) ^#/c 0 
U^i 191-193 °C 0 

'HNMR (CDCIj) 6 1.28 (6H, s), 1.31 (6H, s), 2.24 
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(2H, s), 3.63 (2H, s),3.95 (3H, s), 5.85 (1H, br), 
6.35 (1H, br), 6.81 (1H, s), 7.4-7.9 (4H,m) 0 
&J$m 5 6 8 

3,4,8,9-x h7t Kn6-^ h * >"-4, 4, 8, 8-T h 7 ^ f" 

/wi-7n[2,3-h]^y^; y y^/wtfy^ x.?yw;r;* 

[[2-(2, 3-v ? t Kn-7-y h 3r$/-2, 2-v^ ^vWS-^y ^ 

(0.510 g, 0.76mmol) &yf-*i/&k}) > (6. 72g, 43. 
8 mmol) |£*J&>U 100-105 °C "C 3 0^itj$L*L o ^ 
»*-C?frSl*, KiSfl^Sr*^, «#T^ 2 M *K 
*W-h!J!>-Mc*R (30 mL) Sfefcftl** 
*^M> 9A*:Jqx.T pH 5 ir LTg^K^^T2EItt 

H^A- (2:1) ■C*aLTBWB4>**»TjB*LT 
*fS^b##) (0.286 g N l|X*68%) £#fc 0 ^^vioi- 
TVV/^f^ (1:1) i^SSSLfco 
Sk^ 117-121 °c 0 

J HNMR (CDC1 3 ) 5 1.23 (6H, s), 1.26 (3H, t, J=7 H 
z), 1.49 (6H, s), 2.99(2H, s), 3.61 (2H, s), 3.94 
(3H, s), 4.12 (2H, q, J=7 Hz), 6.75 (1H, s) G 
5 6 9 

l-(3-^n^7x^)-3,4 ( 8,9-fF7t KP-6-y h * 
v^-4, 4,8,8-r h7^f/V7n[2,3-h]>f V^r/ ]) > 
3-yn^-N-[2-(2,3-^t Kn-7-y h v^-2, 2-v>y ^ 

(1.28 g x 2.96 mmol) CQ h/Kx.^ (25 mL) 
*v/fiftyy (3.3 mL, 35 mmol) Sr^Px., 3.5 B#WJJn 
Stft«£Lfc 0 RlSS&&*S:**fcftr, *»T 5 M * 

- (^1^/M^fvW 4:1 0>fc2:l) MttU -^r 

(741 mg, JK* 60%) £ 

127-129 °C 0 

1 H NMR (CDCls)6l.26 (6H, s), 1.35 (6H, s) 2.31 (2 

H, s), 3.63 (2H, s), 3.95 (3H, s), 6.79 (1H, s), 
7.28 (1H, t, J = 7.7 Hz), 7.38 (1H, dt, J = 7. 7, 

I. 6 Hz), 7.55 (1H, dt, J = 7. 7, 1.6 Hz), 7.61 (1H, 
t, H = 1.6 Hz) 0 

[0410] -kf&m 570 
3' -(3,4,8,9-7- F7t h * v--4, 4, 8, 8-x hy 

^f/v7p[2, 3-h]>r y v-i-^r/w) [1, r-tf^m 

l-(3-7n^7x^)-3,4,8,9-fh7t Kn-6-y h ^ 
*>-4, 4, 8, 8-y hy/ ^)^y u [2, 3-h] 4 V * / y > (60 
7 mg, 1.46 mmol), 4- (4, 4, 5, 5-r h 7 > 3, 2-v? 
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jr^tfuy >-2-4 ^)T~V > (353 mg x 1.61 mmo 
1), mk1- V y (388 mg, 3.66 mmol) 4oJ:t>*X h 

7^r^(MJ7x^X7^y)/>7^')A(0) (34 m 
g N 0.029 mmol) <D\,2-i? * h^yx^y (4.5 mL) N 
$ J—tV (2mL) ioiO** (1.5 mL) Wffi8L*&M%m 

%r so °c-e 14 vmmwLtz 0 Rfcu^m^zM 

ovf^77^ (^^WS^^A' 10:1 <D'& 1- 
1) fcfltU ^ ^ / - ^x^x^-r bfffel 
LT*«{b-S* (400 mg. 64%) £#fc„ 

232-234 °C 0 

l HNMR (CDCls) 6 1.29 (6H, s) , 1.30 (6H, s), 2.34 
(2H, s), 3.64 (2H, s),3. 73 (2H, br s), 3.96 (3H, 
s), 6.74 (2H, d, J = 8. 4 Hz), 6.81 (1H, s), 7.32 
(1H, dt, J = 7. 7, 1.5 Hz), 7.37-7.49 (3H, m), 7.56 
-7.63 (2H, m) 0 
20 GtfLm 5 7 1 

N-[3'-(3,4,8,9-7- hy t h ^rv^-4, 4, 8, 8-x 

h7^f/v7u [2, 3-h] -y y * y y y- w [1, r - tr 

y zc^./u]-4— f /w]Tir hT 5 K 

3 0 t l^«0*«fe{C J; D 3' - (3, 4, 8, 9-rF7t K 
n-6-y h^ri/-4,4,8,8-^ f^7 P [2, 3-h]>T y 

*y y ^-W/i/) [1, i'-t7x^]-4-7?y^?)Sl 

223-227 °C mWi^^-i>^?V^-v'/V) 0 
1 H NMR (CDCls)6l.29 (6H, s) , 1.31 (6H, s), 2.15- 
30 2.21 (3H, m), 2.33 (2H, s), 3.65 (2H, s), 3.96 (3H, 
s), 6.81 (1H, s), 7.26-7.65 (9H, m) 0 
5 7 2 

1- (3-^ p ^ 7 m n/W) -3, 4, 8, 9~x b 9 t K n -4, 4, 8, 8- 

y- h7^f;H-7D[2, 3-h]^ y^y y y-/u 

l-(3-7n^7xx/l,)-3,4,8,9-r F7t KP~6-y h 
v^-4,4,8,8-7 1 F7^f^7P[2,3-h]^y^/ JJ V (4. 
73 g N 11.4 mmol) lZ 48% ^ft*** (50 mL)^A0^, 

22 mmmmmLtco RjtM^m^^i^ 17^ 

- ^^voi—r/w^^ ^^g^ft S *T*Hft-&« (3. 96 
g> IR*87%) Sr#fc 0 
RL& 230-235 t 0 

l HNMR (CDCh) 5 1.21 (6H, s) , 1.32 (6H, s), 2.29 
(2H, s), 3.59 (2H, s) , 6. 74 (1H, s), 7.27 (1H, t, J 
= 7.8 Hz), 7.40 (1H, dt, J = 7. 8, 1.6 Hz), 7. 55 (1 
H, dt, J'= 7.8, 1.6 Hz), 7.60 (1H, t, J = 1. 6 H 
z). 

[0411] 573 

50 [3'-(3,4,8,9-Th7t Kn-6-t Kp * *>-4, 4, 8/8-7 1 
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h7^^7u[2,3-h]^y^/ y r^)[i, r-tr 

/I' 

1- (3-7n^7x ^/W) -3, 4, 8, 9-7 h7t K P -4, 4, 8, 8- 
7 h7^f/K-7n[2 ( 3-h]^y^7 U /-A* (2.40 
g, 6.00 mmol), [4-(4,4,5,5-r h7^f 

t^/teXT/ls (2.54 g, 7.19 mmol), fcWt~)- h V V J* 
(1.59 g, 15.0 mmol) Joitff h7^r^( Mi 7x^1/ 
/^^^^ y)^7 v^-MO) (139 mg, 0. 120 mmol) CD 10 
l,2-Z?/ h^v'ai^y (20 mL) , o^y-A- (10 mL) 
j3«tt/* (10 mL) HiHKfr2X#H*[T 85 °CT 16 

«ii^is?p«{t:^ h y sek^- b y * 

i±SffiLfc 0 a$^iitt^y*^*7A^D'eF^ 

7 7^- h^t^/il^^ 1:2 

JBte^ft (2. 63 g, ft* 80%) S:»fc 0 20 
IHjK 161-165 °C 0 

1 H NMR (DMSO-de) 6 1. 15 (6H, s), 1.19 (6H, s), 2.25 

(2H, s), 3.48 (2H, s), 5.17 (2H, s), 6.74 (1H, 
s), 7.31-7.75 (13H, m), 9.74 (1H, s), 9.91 (1H, 

5 7 4 

[3' -[3, 4, 8, 9-7 F7t Kn-4,4, 8,8-7 h 7 * 

h]^fy^yy y-w a] [1, r - t7i /w] * 

/W<^ Vgg 7x-/^f/Vx^f^ 30 
^/&#J 9 5 t [WJIiO^feiC J; 9 [3' - (3, 4, 8, 9-7 b 7 t 
Kn-6-t Kn*i/-4,4,8,8-f h7^f^7n[2,3-h] 

^ y*y y y-W/^Hi, l'-t^x^]^ f 

fee tt* 92% 0 

'HNMR (CDClOfil.28 (6H, s) , 1.30 (6H, s), 2.37 
(2H, s), 3.70 (2H, s),5. 22 (2H, s), 6.80 (1H, br 
s), 7.08 (1H, s), 7.31-7.51 (9H, m), 7.57 (2H, d, 
J = 8.7 Hz), 7.62-7.68 (2H, m) c 40 
GtiLVi 5 7 5 

[3' -(3, 4, 8, 9-7 h7t Kn-4,4, 8, 8-7 l^7^f/V7P 

[2,3-hHy*/ y y-w/v)[i f r-tr7 3i=/w]-4-w 
/u]i/w< i>m 7^/M f-/W3l^r/^[3 , -[3, 4, 8, 9 
-r h7t Kn-4,4, 8, 8-7 h 7 ^-6- [ [ ( h y 7/M- 
ny ^)^yl/*^]**i/]7P[2,3-h]>f y^rVIiy 
-W/U][l, l'-lf7:E=/l0-4->f /P]#/W<$ ^ 7:r 
j^/Mfvlo^TVl' (2.74 g, 4.04 mmol), h y Ji^/P 
75> (1.7 mL, 12 mmol), ft*'* 7 ^ £ A (II) (23 m 
g, 0. 10 mmol) ioiU 5 h V 7x^MX7^ >- (53 m 50 
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g, 0.20 mmol) (7) N,N-^^fM/^7; K (8 mL)j§ 
mc^m (0.30 mL, 8.0 mmol) SrJPx., £*#B*T 
70 °C"C 4 S*IB«#Lfc 0 5fS«-&«(C7k*3«tt/fiafP« 

^»>y*^7^^Pvh^77^- 

/^-T^b^Bit^^xmmit^m (1.72 g , jk* 
80%) &mti 0 

126-129 °C 0 

'HNMR (CDCI3) 6 1.27 (6H, s), 1.28 (6H, s), 2.32 
(2H, s), 3.68 (2H, s),5.22 (2H, s), 6.77 (1H, br 
s), 6.83 (1H, d, J = 8. 4 Hz), 7.19 (1H, d, J= 8.4 
Hz), 7.31-7.50 (9H, m) , 7.55-7.68 (4H, m) 0 

[ 0 4 1 .2 ] ^j&m 5 7 6 
3' -(3, 4, 8, 9-7- YyK Kp-4, 4,8,8-7 F7^f/^7D 

[2,3-h]>r y*y v y-w^Hi, i'-^7x^]-4-r 

[3' -(3, 4, 8, 9-7 h7t Kd-4,4,8,8-7 h7^f^7n 
[2, 3-hM y^r/ y iM [1, l'-fc°7x^]-4-f 

7xn/M ^/i/oi^x^ (l.90g, 3.5 
8 mmol) (D^pp^/WA (20 mL) 25% JUbfcSf 

(7 mL) £*0;c, Sttt? 3 0|»l/: o 

i@**5KLT«^ (1.97 g, 99%) fc#fc 0 
fik^ 206-210 °C 0 

'HNMR (DMSO-de ) 6 1.21 (3H, s), 1.25 (3H, s), 1.37 
(6H, s), 2.25-2.50 (2H, m), 3.70-3.90 (2H, m) , 7. 
15-7.32 (2H, m), 7.27 (1H, d, J = 8. 4 Hz), 7.50 (1 
H, d, J = 8. 4 Hz), 7.62-7.70 (1H, m), 7.72-7.85 (3 
H, m), 8. 05-8. 07 (1H, m), 8.08 (1H, d, J = 7. 8 H 
z). 

£j*0fl 5 7 7 

N-[3'-(3, 4,8,9-7 YyM 4, 8, 8-7 Yy^^/^y 

P[2, 3-h] 4 y* / y V-W/W)[l, l'-tf7ni^/l/]-4- 

3'-(3,4,8,9-x h7t Kn -4, 4, 8, 8-7 h7^f^7P 

[2, 3-h]>r y^/ y y-i—f/w) [i, i'-^7^^/w]-4-r 

$ yrljttifi (279 mg, 0. 500 mmol) <£>7 F7t F 
P77V (lmL) B»*lCjRH^hy$rA (185 mg, 1. 
75 mmol) (DiK (lmL) »««rJD*.fc 0 %hfltz_U&tfo* 
*^L, Tir^/P^ny K (46^L, 0. 65mmol) 5:^T 



L, [WIST 15 ^WHtflsufc. K*S»1 



fk^ h y ^ A**?K-ca&», mn-r v y ^^±-eiai, 

^/ua^ttflftSiir-cafBft-fr* (149 mg, 68%) Srft 
At^ 246-249 0 C o 

1 H NMR (CDCls) 6 1.27 (6H, s), 1.29 (6H, s), 2.19 
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(3H, s), 2.32 (2H, s),3.68 (2H, s), 6.83 (1H, d, J 
= 8.1 Hz), 7.19 (1H, d, J = 8. 1 Hz), 7.36-7.43 (2 

H, m), 7.47 (1H, t, J = 7.5 Hz), 7.57 (4H, s), 7.6 
1-7.68 (2H, m) 0 

5 7 8 

N-[3' -(3, 4, 8, 9-x h7t Ku-4, 4, 8, 8-x h y J ^/Vy 

p[2,3-h]^y*y y y-H/v)[u'-^7x^]-4- 

£fiJc0l5 7 7 t^«^*ft^J:^^nt: 0 ^^^c2y K 
SrfflV^TaWk-fr* Sr#fc 0 ft* 56% 0 10 
Sk^ 215-218 °C mm.^^-"y^^^—frjv) 0 

'HNMR (CDCls) 5 1. 23-1. 31 (3H, m), 1.27 (6H, s), 

I. 29 (6H, s), 2.32 (2H, s), 2.41 (2H, q, J = 7. 5 H 
z), 3.68 (2H, s), 6.83 (1H, d, J = 8. 1 Hz), 7.19 
(1H, d, J = 8. 1 Hz), 7.20-7.27 (1H, m), 7.37-7.42 
(1H, m), 7.47 (1H, t, J = 7. 5 Hz), 7.59 (4H, s), 7. 
62-7.68 (2H, m) 0 

[0413] 579 
N-[3'-(3, 4, 8, 9-T" F7t Ku-4,4,8,8-7 1 Yy ^^)Vy 

p [2, 3-hK y*/ y [1, V -\?y^^/i-]-4- 20 

¥Wt (0. 5 mL) iCTKftTMTtcRU (0. 14 mL, 1. 5 mmol) 
3'-(3,4,8,9-r H9t Kn-4,4,8,8-7 1 Yyt^JV 

y n [2, 3-h] -r y * / y v-i— r ao [i, r - tr? * ~/v]-4 

-7?y^IttiS; (279 rag, 0.500 mmol) *5it5^f 
■l-J- h y £A (75 mg, 1. 1 mmol) O^K (0. 5 mL) ^ 

iciTt, ii-e i.5 mmn^tz 0 mm^m-rv 

!)$J* (3.1 g, 37 mmol) <Dfr-fm=- s ?/l'tommzR 

m (147 mg, JRflS 69%) £r#fc 0 
jR£ 197-199 °C 0 

'hNMR (CDCD6 1.27 (6H, s), 1.29 (6H, s), 2.32 
X2H, s), 3.69 (2H, s),6. 84 (1H, d, J = 8. 4 Hz), 7. 
13 (1H, d, J = 8. 7 Hz), 7.20 (1H, d, J = 8.4Hz), 
7.38-7.69 (8H, ra), 8.38 (0. 55H, d, J = 1,8 Hz), 8. 
73 (0.45H, d, J= 11. 1 Hz) G 40 
&J&m 5 8 0 

3' - (6- 1 Kd* v--4, 4, 8, S-y by^ fvW3, 4, 8, 9-r b 
7t KP7n[2,3-h]>f V*/ V /V) [1, l'-hT? 

^j*«4 6 l fcHfltoirifeKJ: 9 i-(3^p^7x^ 

A) -3, 4, 8, 9-r byt Kd-4,4,8,8-t h7^f/^6-7 
n[2,3-hM y^y y y-^Kfcitf 4-(4,4,5,5-r b7 

y fvu-i, 3, 2-v^*i^n 9 »2--< aO£S*K ^ 

/i>^xy/\sfrt>mMik&m&mfc 0 i&m 52% D 

St,& 214-217 °C (K^^-^^/l-ni-x^) 0 50 
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'HNMR (CDCls) 6 1.21 (6H, s), 1.28 (6H, s), 1.41 
(3H, t, J = 7. 2 Hz), 2. 32 (2H, s), 3.60 (2H, s), 
4.40 (2H, q, J = 7. 2 Hz), 6.73 (1H, s), 7.38-7.54 
(2H, m), 7.63-7.77 (2H, ra), 7.68 (2H, d, J = 8. 4 H 
z), 8.09 (2H, d, J= 8.4 Hz) D 
&f&m 5 8 1 

[3' - [3, 4, 8, 9-x byt Kd-4,4,8, 8-y by/ f/W6- 
[[( h y 7^t o ^ t*^] 7 d [2, 3- 

h]Y y^y y v~wa-][i, r ^^/w]-4-* 

^9 5^t^i(:J:t) 3'-(6-t Kn^y-4,4, 
8,8-x h7^f/^3,4,8,9-r h7t Kn7n[2,3-h]^ 

y^y y v-wa-) [i, l'-fc^^A'M-^A^VBg 

^/u^xy/vfrb^Mit&mzmco i&m 97% G 

life 147-149 °c (Btwt^fr — **Vy) o 

'HNMR (CDC1 3 )5 1.29 (6H, s), 1.31 (6H, s), 1.42 

(3H, t, J = 7. 2 Hz),- 2.38 (2H, s), 3.72 (2H, br 

s), 4.41 (2H, q, J = 7.2 Hz), 7.10 (1H, s), 7.42- 

7.48 (1H, m), 7.50-7.57 (1H, m), 7.67-7.76 (4H, 

m), 8. 12 (2H, d, J = 8. 1 Hz) D 

^f&m 5 8 2 

3'-(3, 4,8,9-x by t Kd-4,4,8,8-7 h7^f^7P 

[2,3-hH y*y y >-w/^)[i, r-f7x^]-4-^ 

£7*fH 5 7 5 t fpJ«^*ffi(C J: 0 [3' -[3, 4, 8, 9-x h 5 
t Kn-4,4,8,8-7 1 h7^f^-6-[[( h V 7/Vtn^f. 

;i/)^/v*^]**i/]7D[2, 3-hH y^-y y v-w 
A'Hl, l'-t^^^/w]-4-*^#y^ xf;i,x^r;^ 

144-149 °C (^ty) 0 
1 H NMR (CDC1 3 )5 1.28 (6H, s), 1.29 (6H, s), 1.42 
(3H, t, J = 7. 1 Hz), 2.32 (2H, s), 3.69 (2H, s), 
4.40 (2H, q, J = 7. 1 Hz), 6.84 (1H, d, J = 8.4Hz), 

7.20 (1H, d, J = 8.4 Hz), 7.47 (1H, dt, J = 7. 6, 
1.7 Hz), 7.52 (1H, td, J = 7. 6, 0.6 Hz), 7.67-7.76 

(4H, m), 8.08-8.13 (2H, m) G 

[0414] &J$m 583 
3' -(3, 4,8,9-x byt Kn-4, 4, 8, 8-y h7^f/^7P 

[2, 3-h] >r y * y y >--w a-) [1, r - t7i ^/w]-4-# 

A^V|£ 

3' -(3, 4, 8, 9- x F7t Kn-4,4,8,8-x h7^f^7o 

[2, 3-hH y*y y y-i-^/u) [1, l'-fc^^A/R-* 

jh^vIol^tvI" (1.30 g, 2.87 mmoDO^^ 

y-/b (is mL) mmmz 1 m h v 

(10 mL) ^JP^i, 70 TCf 45 »M«l*Lfco EJSft* 
%£7k^U 1 M (10 mL) ?rriTL, ynn^/W 
AT*2 0»ttiLfc: o ^to*fc*«MISriafP»b-*- h y !> 
^*»«t?a#, ^>*oy ^ y -/uSrJw^fclftiMI^ h 

/PA-»*3:^^6|gftjkS-tt-T*Wt-fr* (1. 19 



(213) 
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gN ft* 97%) Srftfc. 
286-291 °C 0 

'HNMR (DMSO-de) 51. 19 (6H, s), 1.21 (6H, s), 2.28 

(2H, s), 3.58 (2H, s), 6.86 (1H, d, J = 8. 3 Hz), 
7.24 (1H, d, J = 8.3 Hz), 7.44 (1H, dt, J =7.6, 1. 
4 Hz), 7.58 (1H, t, J = 7.6 Hz), 7! 74 (1H, t, J = 
1.4 Hz), 7.87-7.88 (3H, m), 8.03 (2H, d, J = 8. 4 H 
z), 12.80-13.05 (1H, br) 0 
^J&M 5 8 4 

3' -(3, 4, 8, 9-7- YyM Kp-4,4,8,8-t I^7^^7p 10 

[2, 3-hHy*/ y y-w/p)[i,r-t^^^/w]-4-* 

3'-(3,4, 8,9-r h7t Ko-4,4,8,8-f h7^f^7D 

[2, 3-h]-r y^y y y-w/i/)[i f i'-tr7j.^yw]-4-* 

(213 mg, 0.501 rnmol) io£X$ 1-fc Kn^v-- 
lH-^^y h y TV—tV ■ 7^^$ (92 rag, 0.60 
rnmol) 0) iU L ^^/W^7; K (1 mL) MMWK 
l-:r^/U-3-(3-v?><fvUT 5 J~?v fcVl^/l^vM $ 
K£B£% (125 mg, 0.652 rnmol) £iPx., Sflt 15 P# 

ra*#Lfc 0 »e>ttyi:j®^«itcMj3i^T5^ (o.i6 20 

mL, 1.1 rnmol) S:*Px., *fi"C 2«FlB«#Lfco KiS 

4)9 (89. 5 mg, 1|X* 42%) Sr»fc. 
M£ 284-296 °C 0 

l HNMR (DMSO-de) 8 1. 19 (6H, s), 1.21 (6H, s),2.29 

(2H, s), 3.58 (2H, s), 6.86 (1H, d, J = 8. 1 Hz), 30 
7.24 (1H, d, J = 8. 1 Hz), 7.36-7.45 (2H, m),7. 57 
(1H, t, J = 7.7 Hz), 7.73 (1H, t, J = 1. 5 Hz), 7.7 
9 (2H, d, J = 8.6 Hz), 7.81-7.87 (1H, m), 7.97 (2 
H, d, J = 8. 6 Hz), 8.04 (1H, br s) D 
5 8 5 

N- / fvW3' -(3,4,8,9-ff7t K o -4, 4, 8, 8-r h y * 

wdB, 3-hH y*y y ^-w^Ki, i'-tfy^ 

/H-4-*/w^>-^5 K 

-&*0»J 4 5 9 ^t^feia() 3' - (3, 4, 8, 9-r h y 

t Ko-4 f 4 f 8,8-f ^y c2[2,3-hH y^-y y v 40 
-W AO [1, r-hr^3i^w]-4-*/wd5>K*»bjjtmi:-fr 

m*mc 0 ir* 70% o 

K^L 242-244 °C (ft»^f"yl/-^*^^) 0 
'HNMR (CDC1s)5 1.27 (6H, s), 1.29 (6H, s), 2.32 
(2H, s), 3.05 (3H, d, J=4.8Hz), 3.69 (2H, s), 6. 
15-6.25 (1H, m), 6.84 (1H, d, J = 8. 4 Hz), 7.20 (1 
H, d, J = 8.4 Hz), 7.46 (1H, dt, J = 7. 7, 1.5 Hz), 

7.47-7.54 (lH,m), 7.66-7.74 (4H, m), 7.83 (2H, d, 

J = 8.4 Hz) 0 

[0415] -frfifcM 5 8 6 50 
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3- (3, 4, 8, 9-r YyM Kn-3,3,8,8-7 1 hyy^-6-(7 P 

d Mtvtt) y n [2, 3-h] ^fy^y yy-H /w) s ASS 
fvt-5- (2-y ^/wi-y p^^/i/)-7-(/p tvi^;*-) 

fyH-7 B D^)^y/77>'^ 15:2 fi-fr* (3. 

io g) &<tt>* 3-yry$Sfi>f yyntvw (1. 83 g , 

9.65 mmol) CDg^ (6mL) - b/^> (13 mL) SffiKl 
7K^T, igE^ (1.80 mL, 33.7 mmol) £MTU 60 
0 CT' 1.5 B#KS^LfCo -f y^n tVPT^^-^ (11. 
7 mL) 5:iTt> 5 l*IBJpJR»atLfc. 

»*Lfc. SitSr N f N-^f/P*^7S K (20 mL) 
fcSMIU R»*y^A (668 mg, 4.83 mmol) toXlf 

2- 3-F7n/y (0.48mL, 4.83 mmol) Sr^P/L, 

T* 15 NFW«#Lfe 0 Rffiat^*C*fcffi?, iffl^f- 
/UT-2tHltt(iJLfc 0 ^t>*fc*«Jit*i3J:t5tt«i»k 

yy 4- h^fy/SS^f/v 10:1 5:1) tctt 

L, 3-0,4,8, 9-r h^b Kn-3, 3,8,8-x h 9 * 

t>ft7n[2,3-h]>fy*y y y-i-^/O^gf 

Bfe 1-y ^A^fvl^yx/W (1.00 g, 22%) £tt 

^ilTito #fe*lfc^*7 t /l'Ra»tt (1.00 g, 2. 
15 mmol) £y ^y— /l/ (4 mL) lCjg#U 5 M yk^fb 
^ h y (2 mL) £*Q;i, *fflT? 15 

L/c 0 RJEJ^a**: 5 M m^^fflV>T P H 4.5 £ U 
^{k^hy^ASrip^, »H3L^/w-C2lHiaHiLfc 0 ^ 

JH^-&» (153 mg N iR^ 17%) Sr»fc 0 
Rj^ 206-208 °C 0 

'HNMR (CDC1 3 ) 6 1.11 (3H, t, J = 7.5 Hz), 1.25 (6 
H, s), 1.51 (3H, s), 1.74-1.86 (2H, m), 1.91 (3H, 
s), 2.05-2.17 (2H, m), 2.83-3.04 (1H, m), 3.04 (2 
H, t, J = 7. 2 Hz), 3.30-3.50 (1H, m), 6.97 (1H, 
s), 7.60-7.72 (2H,m), 8.00 (1H, d, J = 7. 5 Hz), 8. 
12 (1H, d, J = 7. 8 Hz) 0 
5 8 7 

N-(2-T $ y-1, l-v>y f;W2-t*yxf/V)-3-(3,4, 8, 
9-x h y t K u -3, 3, 8, 8-7 1 h 9 y 5vl"-6- (^ n tVw^ 

t)7u[2,3-h]>f y^y y y-w/^^yxr; K 

3- (3, 4, 8, 9-X h 7 t K o -3, 3, 8, 8-T- f-/W6-y 

a ^ft7o[2,'3-h]^ y^-y y y-i-^;w)$if» 

(703 mg, 1.66 mmol) t$£Xf 2-7^-2-^^0^ 
KiSltil (254 mg, 1.83 mmol) <£> N,N-v^^^ 
^ATi K (4mL) ^ffit^ 1-t KD^v/-lH-^<>y h 
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y TS— fr—kWte (280 mg, 1. 83 mmol), h V 
7iV (0.58 mL, 4.15 ramol) ioXU l-^5vW3-(3- 
i/t ^JVT $ / y°n \?/U)jtu)stf*M $ KiftlfcJfi (414 m 
g, 2. 16 ramol) SrJPx., MUX 4B$F t SftS# L-7c 0 RjfciR 

ftiftai^/u 1:2 ©&B1f»*7VlO fcfftU mbfttdfe 
&&*M fc^^-x/WTiSfci^U t&Wik&m (47 10 
8 rag, l|X* 57%) £#fc 0 
gt^ 195-197 "C„ 

'H NMR (CDCh) 6 1.05 (3H, t, J = 7.2 Hz), 1.25 (6 
H, s), 1.30 (6H, s), 1.62-1.78 (2H, m), 1.71 (6H, 
s), 2.17 (2H, s), 2.68 (2H, s), 2.95 (2H, t,J = 7. 
3 Hz), 5.49 (1H, br s), 6.43 (1H, br s), 6.92 (1H, 
s), 6.96 (lH,s), 7.43-7.52 (2H, ra), 7.85-7.89 (2 
H, m) 0 

5 8 8 

3, 4, 8, 9-X h y t Kn-5, h 3^-3, 3, 8, 8-y h y 20 

/ fvw-i-y x^7d [2, 3-h] <iy*;v 

2,3-v^t Kp-6,7-v^ h^rv'-2, 2-v>.* fvU-5-(2-p< ^ 
;H-/cX-/i.)^y/77y (220 mg, 0. 839 mmol) 
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*5j:t>* -<yy"^ M)/U (0.086 mL, 0.839 ramol) (DWftfc 
(0.4 mL) - bA3L> (1 m L) JgSfcfciftT, 
(0. 11 mL, 2. 10 mmol) 5rlTL> 80 °CX 40 ft^Sft 

yvv-t*2|5tflHW Ufc. *to-&fc*«Ji«:iaiP*flS7: h D 

^u-y/ifflfctf-A' 10:1 5:1) (ctt 

'H MR (CDCh) 5 1.25 (6H, s), 1.29 (6H, s), 2.13 
(2H, s), 2.69 (2H, s),3.83 (3H, s), 3.99 (3H, s), 
7.38 (5H, s)„ 

a-y^i»e)*S*ft**T*JBflS-&« (6 mg, ft* 2%) 
M£ 155-157 "C. 

±E©#I*W 1-5 8 8 X'mfe£*ltzik&®$:&.T<Dm 
1 0 (C^-fo 
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-CH3 -CH(OH)- 0 

■C2H5 -CH2- 1 

-CH 3 -CHjr 1 

-C 2 H S -CHs- 1 

-CH(OH)- 0 HCI 

-CH 3 -CH(OH)- 0 

-CH 3 -CH{OH)- 0 HCI 

-ch 3 -c{=oy 0 
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476 X^^y^y^y' ■ CHl -^j -c H 2- 1 



-CH3 -CH3 -CH(OH)- 0 




496 ^A^N^CONHj. -CH3 -CH* -CH(OH)- 0 



496 XXcONHOH, ■ CH - • 0< ■ O, - 

497 jO^N^CONHj, -CH 3 -CH 3 -C(=0)- 0 

565 JO " C(CHs,a " 0 

666 JCXcn " H 0 



667 L JL -H -H -C(CH3)r- 0 
^^OONHsj 

568 -COjCjjHs -H -H -C^CHjJa- 0 

-H -H -C(CH3>2- 0 



670 " H " H C{CH ^ 0 

571 /^SS^L .2^ 41 " H " C(CH3)2 " 0 

H 
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&&9t r 1 r* r 8 ft*a» 



S51 I -CHaQN -CHa HCI 



552 II -CH a CN -CH, HCI 



^C^COaH 



553 JL JL -CHaCN -CH 3 HCI 
3NHCH 3 

554 ^CX^N^^h -CHaCN -CH 3 - 

555 jCX^N^COaCaHs -CHaCN -CH 3 - 

556 jO^^^COaH -CHaCN -CH 3 HCI 



557 A^A^N^CONHa -CHaCN -CHg HCt 
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r 1 r 4 r 6 ttaam 

558 A^AyN^CONHz -CH 2 CN -CH3 

jO^N^A N J^H .CHjCN -CH3 

J^j) -CHO -CH 3 HO 

561 jQ| -CN -CH, - 

562 JO^c^^h -CHjjCN -CaH 5 HCI 
J^j) -OCH3 -CH 3 HCI 
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£J*0l r 1 



579 




-H tt*¥ 



510 xx o WA - n 



681 



-SOzCFa O 



-H f3£^ 



COaC^ 



584 




Hz 



^^CONHCHa 



[0 4 5 6] ###J 140 

^7f3-/l' (125 g, 1.01 raol) <Dt°Vi/> (300 mL) 
J£$£tI<&U t*flST^y^^?ny K (149 
g, 1.06 mol) £ 30 ftffifrtfXffiT. m^X" 30 #K| 

UiLfc. fcfctffctfWiS:*, 2MM (20), 43 «t 

Xf;U (234 g) LTUfc. I© 229 g 

(700 mL) (C^fi?U 15 "CCHSf (176 g> 1.10 mol) 

omk (ioo mL) 1.5 «*rojw*-a*T» ^a-c 
i5.5 mm&wtti, mbtitzm&mz&m (24 g , 0.1 

5 mol) (Dffim (10 mL) 10 ^tfTiiT U ^ 

a-c 8 tif®mwLtc 0 Kitm£Vo%Mij±MrsL. mm 

SrzKgfc, U!±^LXmmit^ (267 g, HX* 89%) 
US 74-78 "Co 

'Hi\MR (CDCI3 ) 6 3.80 (3H, s), 6.89 (1H, d, J = 8. 

6 Hz), 7.32 (1H, d, J= 2.5 Hz), 7.36 (1H, dd, J = 



30 8.6, 2. 5 Hz), 7.46-7.56 (2H, m), 7. 59-7. 70 (1H, m), 
8. 16-8.24 (2H, m) 0 
###J 1 4 1 

5-^13^-2-^ h*i/y 1 J '—As 

5-^o*-2-> h Je->7i^;Vx^f;l' (261 
g, 0.850 mol) <D"r hy t YuyyV (IOO mL)/^ 

-a- (100 mL) m-mm?. 5 m 7XB?ft-^ 1- d ^a*^ 

(350 mL, 1.75 mol) £*nx., ^ST? 1 &ff$MWLtz a 
&fcM£y>)Z2 M i&g? (500 mL, 1.00 mol) T*®H4fC 
U )%m*mi- bV>J^ (10 g, 0. 12 mol) S-JPx.T* 
40 ?PLfc 0 nhhtcU^m^mm^^/^^y (l:i) 

^Lfc„ ^«^-^f-^^t>S^B B B LT*jg^^ (14 
8 g, HX# 86%) £#fc„ 
Bt^. 66-67 °C 0 

' H NMR (CDCL) 8 3.88 (3H, s), 5.65 (1H, br s), 6. 
71 (1H, d, J = 8. 5 Hz), 6.97 (1H, dd, J = 8. 5, 2.5 

Hz), 7.07 (1H, d, J = 2. 5 Hz)„ 

[0 4 5 7] 1 4 2 

2,3-^fc Kn-7-7* h*ri'-2,2-i?*3-/l>-4-'<y/yy 
50 y^/P^^-t/^'t K 



•i 
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5-7'a*-2-/ Y^r^y^Z-iV (102 g, 0.502 mol) 
CD N.N-v'^f/WAT? K (400 mL) g??£(C 3-^ n 
o -2-^ 7^-1-7" n^V (55 mL, 0. 56 mol) fcitKj^ 
K*!) f>A (83.3 g, 0.603 mol) SrflPx., S*#HM 
T 75 °C X 2.5B*nWK*tfc. S*SS^«slc*SrJP 
X, ^3-tf-WB£$^7VP (l:l) ft£*T 2 ElttHi L 

fc 0 ^-*>*fc#Hwis:*-c2iaa», stt^s, 5 

i®, ^J±g^LT4-^"D^-l-^ h*v"-2-[(2-y?vU-2 
-■fu^ju)^i^]^y^y (130 g)£?Mfc#5i LT 
ftfco N.N-v^tvWT— U V (100 mL) [Ciffl? 10 

U S»#HMT 200 tt 5.5 Btffl|i^L/c 0 KJESS 
^MfeSrSM 1 y^n fcVl^— TvWCjgfi? L, 1 Mil (2 

0) &j:t/*-cifei^ ©t^^s, aa, »e**&lt 

3-y"D*-6-^ h^rv^-2-(2-^ f^-2-/n/<^)7i 
/-/W (129 g) L-c#fc. dfifc^*/- 

/W200 mL) iC^|L, jftj^SK (50 mL) CD^/-/P 

(50 bo»«s:jp*., 2.5 i^mAiiRancu^. ®fc?s-a- 

**t»E*I6U ^^^SrJBx., jJdf£#l*Lfc. W 
m***, 1 M *iMt-f h y l>A*j§tt (30), *T* 
ft#, Stt^teS, $cj±it*f LT 4-ynt-2,3- 20 

v^t Kn-7-^ h^v"-2, 2-v^^fMy/7 7^ (113 
g) Sr»*t»i: LT#fc. r. © 1. 37 g £7 h 7 t Kb 

77> (15 mL) fc»flU 2*#ffl^T -78 °CtC# 
3. 1.6 M n-7*fvwy f-^V^-^^SJS (4.0 mL, 
6.4 mmol) SrffiTU PIS"? 10 #fll]jl#Lfc. ftbtl 
K.fe&%MZ N,N-$?*fvl'Jft/l'AT5 K (1.2mL, 15 mmo 

1) SrlTLv -78 °C-C 30 ifit' 30 

.fctWBfftHMfcT- h y ^A*jgjft-cftj^, 30 

7A^?^77-f- (-^r-y-W^K^^ 20: 1) 

#1(741 mg, Ifc^ 59%) £#7c 0 
H£, 89-90 "Co 

'HNMR (CDCL) 6 1.54 (6H, s), 3.39 (2H, s), 3.96 
(3H, s), 6.88 (1H, d,J = 8.4 Hz), 7.31 (1H, d, J = 
8.4 Hz), 9.90 (1H, s)„ 
###1 1 4 3 

2,3-^fc h*v'-2,2-^^f;M-(2-yf-;H 40 

2,3-v^t Ko-7-^ h^v'-2,2-^^f/M-'<y , /77 
y#A'#>iM'7fc K(10.4 g, 50.4 mmol) jaiuwy 
7°n fcVW h y 7i=/^*-^3- v? K (23.8 g, 
55.1 mmol) COT by t h'D77^ (100 mL) tHSft£tC 
**ft;^hy 7 A (66% WjiWLW) (1.99 g, 55 mmol) 

ft*, 8^^->^A±tm 5ii, MJHIffi L 50 
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fc„ ^Sfc^^f-wss^^ (4:1) m&m&to*.. 

7n-7h7*77^- (-^^-y-V/g^^f-^ 100:1 
10: 1) (c#tL, mmitft® (11.0 g, HX^ 94%) fr# 
fc. 

'HNMR (CDCL) 6 1.51 (6H, s), 1.81 (3H, d, J = 1. 
1 Hz), 1.87 (3H, d, J= 1.1 Hz), 2.94 (2H, s), 3.86 

(3H, s), 6.03 (1H, s), 6.70 (2H, s)„ 

[0 4 5 8] -£/&0iJ 589 
1,2,8,9-7 h7t Kn-4-^ h *i/-2, 2, 8, 8-7 h 7 ^ 7 

/k-6-7i=^7D[3, 2-f]-r y=*-y y > 

2,3-^t t-^v'^-v'y 7A-4-(2-^7A-l 

-7 , D '<^)'<y-/77>' (2.09 g, 9.00 mmol) to£ 
^y^HJ/l- (1:21 g, 11.7 mmol) ©6^(3 mL) 

mmic io x:xmmm (1.2 mD ^itl, raa-e 30 

/H-fM?ffi#Lfc D TkJf % 5 M tK^T- h y -7 A 
*^-emStt(C L, TF7t Ko77Wv ! 4'y7 , D 
tVu^n-xA- (1:1) fi-&«tT*2EltttflLfc. -a-^-ttfc 

wswfcfiSiifMW- h y t»t h y 

(1.37 g, ifcJp 45%) 
BA 128-129 t„ 

'HNMR (CDCL) 6 1.28 (6H, s), 1.57 (6H, s), 2.59 
(2H, s), 3.01 (2H, s),3. 69 (3H, s), 6.62 (1H, s), 
7.36-7.45 (3H, m), 7.49-7.60 (2H, m) 0 
&J$LW 5 9 0 

1,2,8, 9-Th7t Kn-2, 2,8, 8-7 h7^f;H-7i = 
*7n [3, 2-f ] A V =Sr / V 

1,2,8,9-7 Yy t Kn-4-y h^->2,2,8,8^f b7^f 
/V-6-7i^7o[3,2-f]-fy^A!Jy (3.70 g, 11.0 
mmol) © 48% %\\L~fcMW. (25 mL) gftS: 13^fWiPf» 

L, |»3i^/PT?2|g«iUlLfc. £fc-frfc#*S£fi&fc 

ttft-t- h y !7A7jc*jR-cft#» «»t- h y ^A±t*S 

ILtSIft^* (2.17 g, 61%) %m^o 
mt& 187 °C„ 

'HNMR (CDCL) 6 1.25 (6H, s), 1.54 (6H, s), 2.53 
(2H, s), 3.00 (2H, s),6. 56 (1H, s), 7.30-7.33 (3H, 

m), 7.43-7.50 (2H, m)„ 

[0 4 5 9] £-J##iJ 591 
4-3i h * f s-\, 2, 8, 9-7 h 7 t Kn-2, 2, 8, 8-7 h7^f 
/l~6-7i^7n[3, 2-f]-f y=3r7 V V 
1,2,8,9-7 h7t Kn-2, 2, 8, 8-7 h7^f/W6-7i = 
/I' 7 o [3, 2-f] y^t-7 y V-4-^-— (638 mg, 1.99 m 
mol) CO N,N-^f/P*;^7? K (6 mL)^fg(C3- 
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Y^9V (0.19 mL, 2.4-mmol) j3j:t5**ft^ h V 9 
A (66% $#ffc$0 (87 rag, 2.4 mmol) SrJPx., ^?fiT* 

D-7h^77^ (^^V/SS^^ 20: 1 1 
0:1) K{KU ^^rty^bfe B a ft$*T«^ (4 
65 m g> ft* 67%) *T»fc 0 

St^ 120-122 °C D 10 
1 H NMR (CDCh) 6 1.29 (6H, s), 1.32 (3H, t, J = 7. 
0 Hz), 1.57 (6H, s), 2.60 (2H, s), 3.00 (2H, s), 
3.93 (2H, q, J = 7.0 Hz), 6.63 (1H, s), 7.39-7.42 
(3H, m), 7.52-7.57 (2H, m) 0 
5 9 2 

3- (1,2, 8, 9-y YyM h * S/-2, 2, 8, 8-7 1 h7 

N-(3->7;7x^)-2, 2,2-h y 7;Vtn7t h T ^ 
K (5.89 g, 27.5 mmol) CO h/l^V (25 mL) teitfft 20 

it (12 mL) u mmk (3.0 mu, 

Ku-7-y h^-i/-2,2-^^^/W4-(2-y fvW- 
l-^u^zi/l/)^^^^^ > (5.8I g, 25.0 mmol) GO h 

(25 mL) «Bfc£iJ5T\ 80 °C~C1 #M9k#\*1t 0 
^btltcU^m^mU^^^ /-^ (20 mL) £MT 
U 1 B#ra*#Lfc 0 R*»-&*S:*ftL, *£JPx., 

*y-/W (30 mL) iCfiHBU 2 M zkBMfc-J- h V ^ ^tK 
m& (30 mL, 60 mmol) £JHx., 1 BfFpflJPf&iliSfE Ltz Q 30 

/MCS#U *-e2®«*, #flE»«Lfc 0 »iS^JfiS 

3:1 1:1) fcflfcU S^^^^-^^^ 

y^?Dfe B 0 0 {b^-&rSiS^% (4.47 g, i|X* 51%) £ 

163-165 °C 0 

X HNMR (CDCh) 5 1.26 (6H, s), 1.56 (6H, s), 2.58 
(2H, s), 3.00 (2H, s), 3. 20-4.00 (2H, br), 3.71 (3 
H, s), 6.68-6.76 (1H, m), 6.69 (1H, s), 6.84-6.92 40 
(2H, m), 7. 17 (1H, t, J = 7.7 Hz) 0 
[0 4 6 0] 593 
N-[3-(l,2,8,9-x hy t Kn-4-y h * is-2, 2, 8, S-y h 
7^f^7P[3,2-f]^ y y-6-^/l/)7x^/l/]-4 

3-(l,2, 8, 9-T h7t Kn-4-y h 3r v^-2, 2, 8, 8-7 1 hy 

y^/p^n[3,2-f]-Y y^y y y-6--< /^^yfyr? 

y (701 mg, 2.00 mmol) *3j;tf 4->>y fvWT 5 y tf D 
(611 mg, 5.00 mmol) (7) N, N-v^y f;V$;WA7 ? 
K (10 mL) Ml^y^^f^/^Py K&tt& (7 50 
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12 mg, 4.00 mmol) SrJPx., 20^BB8H*Lfc. 

spx.. ft*3i^/i/-e2EiauLfco -&fe*fc*rt«Ji** 

^x-f/^bff^LTSIft^ (800 mg, l|Jl* 8 
8%) «r»fc. 
Sift 247-249 °C 0 

'HMR (CDCh) 6 1.21 (6H, s), 1.57 (6H, s), 2.51 
(2H, s), 3.00 (2H, s),3. 73 (3H, s), 6.68 (1H, s), 
7.25-7.33 (1H, m), 7.42 (1H, t, J = 7. 9 Hz), 7.66 
(2H, d, J = 6. 2 Hz), 7.74 (1H, t, J = 1.7 Hz), 7.9 
0-7.98 (1H, m),8. 73 (1H, br s), 8.76 (2H, d, J = 
6.2 Hz) 0 

5 9 4 

N-[3-(l,2,8,9-x hy t Kn-4-y ^n2,8,8-rh 

7^f;i,7D[3,2-f]^ y^y y y-6-^^)7x^]^ 

3- (1,2, 8, 9-y hy* Kn-4-y h^fv^-2,2,8,8-7 1 hy 

^f;v7P[3,2-f]^ y^y y y-6-f/v)^yfy7; 

y (2.11 g, 6.02 mmol) (D\f])^> (15 mL) jgjftK, 
Tk^Ty 9>*fl'ib~)\'9 p y k (0.51 mL, 6.6 mmol) 

£«5tu irjs-c 20 »mut«5Lfc. Rjea-&*ic* 
texifMfmmfcm't h y ^^**««rip*., 

/^2 0tttBLfc: o ^fc*fc^PlWISr*-C2llias}*, » 

(2. 28 g, ft* 88%) Sr#fc 0 
211-215 °C D 

l HNMR (CDCh) 6 1.34 (6H, s), 1.58 (6H, s), 2.60- 
2.81 (5H, m), 3.02 (2H, s), 3.73 (3H, s), 6.66 (1 
H, s), 7.21-7.44 (3H, m) , 7.53 (1H, br s) D 

[0 4 6 1] ^J&#iJ 595 
3-[(y f /l/^/W*^/l/)[3-(l,2,8 ( 9-T' hyt Ku-4-y 

h^rv-2, 2,8,8-7" h7^f^7P[3,2-f]>f V* / V> 

-6->f/w) yn~/v]TK ;]7 p p^y^*y75 K 

3-^pn-l-7 P D/N°y^/l.^>'T5 K (788 mg, 5.00 mm 
ol) oh;vxy (10 mL) MMli&fc N.N-^^^/W*^^ 
T$ Kv?y ^Tir^— (0.73 mL, 5.5 mmol) ^JP 

60 °ct 30 ftmmwLtzo Ri£M&M*mf±mm 

LT 3-^ nn-N-[(v ? y ^/1>T 5 y ) y ^ l/y]-l-/p 
/^^My7; KSr^tpft-fr* (1.15 g)£#fc 0 r 
©fi^ft 600 mg, N-[3-(l,2,8,9-r h7t Kn-4-y h 
^>-2, 2,8,8-r h7^^7p[3 ( 2-f]^y^y y >-6 
-4 ;v)y 3L~/V]^ ^y7;l/*y7 5 K (806 mg, 1.88 
mmol) *3<fctf3£fM-hy (282 mg, 1.88 mmol) 
CO N,N-v?yf/U*;UA7 5 K (4 mL) UffiflikZikMVC 
j- h y (66% »5>ftS:tl) (89 mg,2.4 mmol) £JP 

*a-e 10 ftm, so a mmmwLtz 0 rissh 
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Z7-Y- (^*ty/!lf»xfA' 1:1 OftffHSm^vlO \Z. 

N-Ki^fvWT $ /)^fi/y]-3-[yf/v^/i' 

*^)[3-(l,2,8,9-fh7t h 3- ->-2, 2, 8, 8 

-X h5^^1/7D[3,2-f]^ y*/ D >-6-^yW)7oi- 
^]7?;]^a^^*y7;F (1.05 g) 5r#H B B I 

tLTUfc. ^ns- 2 m ttttftgffu 40 ^nAifRn 

isj;t«a»«ft^ h y * ATk^Tgfcif, «MW- 1* y ? 
^y-yfrbi&SiikZtx&mik&to (820 m g , 11x^79 

%) £#fc 0 
HA 165-167 *C. 

'HNMR (CDCIj) 6 1.29 (6H, s), 1.57 (6H, s), 1.89- 
2.05 (2H, m), 2.59 (2H, s), 2.96 (3H, s), 3.01 (2 

H, s), 3.21 (2H, t, J = 7. 3 Hz), 3.73 (3H, s), 3.9 
1 (2H, t, J = 6. 6 Hz), 5.38 (2H, br s), 6.62 (1H, 
s), 7.39-7.56 (3H, m), 7.57-7.61 (1H, m) 0 

5 9 6 

6-(3-7*o*7i-/U)-l,2,8,9-f h7t 
i/-2, 2, 8, 8-rh7^ f/V7 n [3, 2-f ] 4 V * J V > 
3-7"D*'<y/^F!);l' (4.47 g x 24.6 ramol) jsXXf 
2,3-v ? t Ko-7-^ V*i/-2, 2-v^ ^-4-(2-^^/Wl 
-7 , D^=/l')'<y , /77>' (5.70 g, 24.5 mmol) (75 h 
/Vx-y (20 niL) 85 'ClcADfiL, jgffitSI (3.0 m 

U 56 ramol) (10 mL) SJSSrJBT, l^fiT? 1 B# 

-x/W-CWLfCo 2 M Jt&fttffl Lfc„ 

77^- (^IfWftikxfvV 10: 1) K&U ~.df-fr 
^i»fete*flS*-B:"t:*aft-&* (2.88 g, JRSp 28%) & 

Rfe/K 128-130 °C 0 

1 H NMR (CDCla ) 5 1.27 (6H, s), 1.57 (6H, s), 2.58 
(2H, s), 3.01 (2H, s),3. 71 (3H, s), 6.56 (1H, s), 
7.27 (1H, t, J = 7.8 Hz), 7.46 (1H, dt, J =7.8, 1. 
3 Hz), 7.54 (1H, ddd, J = 7. 8, 2.0, 1.1 Hz), 7.72 40 
(1H, t, J = 1.7 Hz) 0 
[0 4 6 2] 597 

I, 2,8,9-r YyM Ko-4-7< h * i/-2, 2, 8, 8-x h7^f 
/W-6-[3-(4-t°y v?n/W)7 3ir=./P]7P[3, 2-f ] V^r/ 

y y 

6- (3-7n^7x -1, 2, 8, 9-r h 7 t: h^r 
V-2, 2, 8, 8-rF7^ fvl-:7 n [3, 2-f] >f V 3r 7 ]) > (3. 
34 g, 8.06 mmol) 4-tT y v^/Wtfp (1.49 

g, 12.1 mmol) CO N,N-^^*/^7S K (20 mL) 

t^ttHJ y 7 ^ (1.41 g, 13. 3 mmol) (DiK 50 
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(10 mL) fiSJBMoitfr- h7 h y 7x^*^7>f 
yl/V^^fO) (466 mg, 0.403 mmol) SriPx, 

#h^t, 120 °cx* 6 mmmwLtco s*sa-&«^* 

/!/ 10: 1 Oft 2:1) iC^U BfR^^/W-^*^^*^ 
*Si&te$*T«JBfl^« (1.95 g, flX* 59%) fr#fc 0 
125-127 °C 0 

'HNMR (CDCls) 6 1.30 (6H, s), 1.58 (6H, s), 2.62 
(2H, s), 3.03 (2H, s),3. 69 (3H, s), 6.62 (1H, s) , 
7.48-7.57 (1H, m), 7.55 (2H, d, J = 6. 2 Hz), 7.61 
(1H, dt, J = 7.6, 1.7 Hz), 7.69 (1H, dt, J = 7. 4, 
1.7 Hz), 7.83 (1H, t, J = 1. 7 Hz), 8.66 (2H, d, J 
= 6. 2 Hz) 0 
&f&m 5 9 8 

1, 2,8,9-x F7t Kn-2,2,8,8-x b 7 * fvW6- [3- (4- 
b° y i/^/V) 7 m ;x/U] 7 P [3, 2-f] 4 y 3r / y >-4->t- 

1,2,8,9-x h7t h * S/-2, 2, 8, 8-r h7^f 

/W6-[3-(4-t: 0 y ^)7x^]7p[3, 2-fM y=*V 
y V (1. 11 g, 2.69 mmol) 48% *{b*C*R (13 mL) 
**Pxl, 105 tT* 17 NFffiai^Lfco Rfi?»fr*«:* 

mti-'b y saw- h y !>^±-ee 

sttfttea, «ff»«iLfc„ »x^7- 

;u-v?x^x^f;^^Bfi 0 H B LT»mft (766 
mgv i|x^ 71%) Sr»fc 0 
221-223 0 C o 

! HNMR (CDCls ) 6 1.29 (6H, s), 1.56 (6H, s), 2.59 
(2H, s), 3.02 (2H, s),6.60 (1H, s), 7.35 (2H, d, J 

= 6. 2 Hz), 7.45-7.54 (1H, m), 7.57-7.68 (3H, m), 
8.44 (2H, d, J = 6. 2 Hz) 0 

[0 4 6 3] -frjBfcflJ 599 
1,2,8,9-Th7t Kn-2,2,8,8-7 1 h7^f/M-[2- (2- 
t a y>^)xh3rv/]- 6 -[3-(4-t°y 

7o[3, 2-f]-f y^-y y V 

1,2, 8,9- 7 1 l>7t Kn-2,2,8,8-7 1 h 7 / ^/U-6-[3- (4- 

t 0 y v?n^) 7 ^ - 7 u] ^ D [ 3t 2-f] yf y^-y y y-4-^-- 

;P (598 mg, 1.50 mmol), 2-(2-t Kp * /U) tf y 

v^y (277 mg, 2.25 mmol) Jo iD 5 h y 7 ^ ~/l<ftX 7 
4 > (787 m g> 3. 00 mmol) (D"r h7t Fd77> (6 m 
L) *«K*?&T, 7/^;^yf^y7 p Pt> 
(0.59 mL, 3.0 mmol) ?rriT> 30 60 °C 

1 ^mmWLtCo 2-(2-fc Kn* 

•>3i^/l/) try v 1 ^ (0. 17 mL, 1.5mmol), hy^m^yU 
*77^y (394 mg, 1.50 mmol) Jo ±^7 ✓v?*/l/sK 
y8^y7 9 nt> (0.30 mL, 1.5 mmol) SriiJPU 6 
0 °CT 1.5 I^PRHtffLfca K/SfI^£7k#U 1 M 
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ttmmmz i m fcrnt-r h y (20) & 

*7A^P7^77>f- Kf^/Bixf/P 10: 
K 5U N 3:1 l:l) iCi&U v^^Aoi— 77^-^ 
**yi^|flSAL-C*»t-&* (348rag, 1ft* 46%) 

110-113 °C 0 

l HNMR (CDC1.) 6 1.29 (6H, s), 1.56 (6H, s), 2.60 10 
(2H, s), 3.00 (2H, s),3. 17 (2H, t, J = 7. 0 Hz), 4. 
28 (2H, t, J = 7. 0 Hz), 6.66 (1H, s), 7. 06 (1H, dd 
d, J = 7.6, 4.9, 1.2 Hz), 7.11-7.17 (1H, ra), 7.45- 
7.61 (5H, m), 7.67 (1H, dt, J = 7. 0, 1.9 Hz), 7.78 
-7.81 (1H, m), 8.45 (1H, ddd, J = 5. 0, 1.9, 0. 9 H 
z), 8.63 (2H, d, J = 6. 2 Hz) 0 
£$09 6 0 0 

N-[3'-(l,2,8,9-x hy t b *is-2 9 2, 8, 8-7 

Yyt^fryn [3, 2-fH V*/ V f As) [1, 1.' -tr 
7iL~/U]-4-s(/u]T±hT^ K 20 
6-(3-yn^7x^)-U,8,9-fl>7t h 
V--2, 2, 8, 8-rl>7^ f/V7 P [3, 2-f ] >f V / V V (20 

7 m g> 0. 500 mmol) , 4' - (4, 4, 5, 5-7 h y * f/Wl, 3, 2- 
^^2Rn9^-2->r /w)T* bT^y K (144 mg N 0. 
551 mmol), HkM-f h V *}J* (133 mg, 1.25 mmol) fcJ: 
t>*7 hy^rX( h !J7x^^7>fy)^7^^A(0) 
(12 mg N 0.010 mmol) CO 1,2-v^ b^rv^^V (1.5 m 
Lh J—^ (0.8 mL) fcitfzK (0.8 mL) Mfflffi. 
Sr, S»#HMT 85 °CT 16 l$ra*#Lfc 0 K*ft& 

Bit3i^/w-e2igtttHLfco ^fr-tirfc^ 30 

y^tei s ft^ttglft^ (218 mg, JR* 93%) Sr 
St£ 231-234 °C 0 

'HNMR (CDCL ) 5 1.31 (6H, s), 1.58 (6H, s), 2.13 
(3H, s), 2.63 (2H, s),3.03 (2H, s), 3.69 (3H, s), 
6.67 (1H, s), 7.40-7.61 (7H, m), 7. 68-7. 76 (2H, 
m) 0 40 

[0 4 6 4] 601 
6-(3-yp^7x^)-l,2,8,9-r hyh Kp-2, 2,8,8- 

Thy/ f-/^y n [3, 2-f] 4 y * j y >-4-$-—/i> 

6- (3- 7* n ^ 7 ^A-) -1,2, 8, 9-7 h7 t: 

X/-2, 2, 8, ^A-:7 n [3, 2-f] >f V 7 y V (2. 

08 g, 5. 02 mmol) (C 48% ^fbjcSggf (30 mL) £AP 

x., 105 °c-c i4.5 mmmwLtz 0 ^mu^m^m 



WBB 2003-171381 
508 

mz^? /-^frbftm&LxmMik&m (1.09 g% 

* 54%) fcftfc. 
IH/£ 236-239 °C D 

1 H NMR (CDCh ) 61.24 (6H, s), 1.54.(6H, s), 2.54 
(2H, s), 3.00 (2H, s), 5. 60-5. 80 (1H, br), 6.50 (1 
H, s), 7.19 (1H, t, J = 7.8 Hz), 7.33-7.38 (1H, 
m), 7.43-7.48 (1H, m), 7.61 (1H, t, J = 1.7 Hz) 0 
&!&m 6.0 2 

N-[3 , -(l,2,8,9-fb7t Kn-4-fc K n * i/-2, 2, 8, 8- 

7 hy ^^/w^n[3, 2-fM v - 

\?y 3L~/]/]-4-4 /\s]T± hT ^ K 

6- (3-7* n^7x ^ A-) -l, 2, 8, 9-7 h7t K n -2, 2,8,8- 

7 h y / fvW7 * [3, 2-f] ^fy^r/y y-4-^-— ^ (1. 00 
g> 2.50 mmol), 4' - (4, 4, 5, 5-7 h 7 * 3, 2-v? 

t^rt^n7>2- f /l/)T* hT~y K (718 mg/ 2. 75 
mmol), j^g^h V ^ (662 mg, 6.25 mmol) j&XXf 
f f7*^( h !) 7s=/W*^7>f y)^7^9^(0) (5 

8 mg N 0.050 mmol) (£> 1,2-v^y Y^i/^Zl/ (12 m 
L) N zn^/^/i, (6 mL) fccklftic (6 mL) jgfltt$r % £ 
*#H^T 85 TC-C 21 NflBft^Lfco S*E»&*^7K 

TSif^fe (1.12 g, JK« 99%) Sr'#fc 0 

jH^ 272-275 °C 0 

'HNMR (DMSO-de) 6 1.17 (6H, s), 1.46 (6H, s), 2.0 
6 (3H, s), 2.52 (2H, s), 2.99 (2H, s), 6.58 (1H, 
s), 7.37-7.44 (1H, m), 7.51 (1H, t, J = 7. 7 Hz), 
7.59-7.72 (6H, m), 9.03 (1H, s), 10.04 (1H, s) Q 
[0 4 6 5]/&J*0(6 0 3 

h y 7/Vyt**#>X/\'ft>'Wt 6-[4 , -(Tir^/VT5 
/) [1, l'-t^x^^^/V]-!, 2,8, 9-f h 7 t Fd- 
2,2,8, 8-r h7>7^^n[3, 2-f]^ y^r/ y ^-4-^/1^ 

N-[3'-(l,2,8,9-x hyt Ko-4-t Kn^r^-2, 2, 8, 8- 

f^^/^nR 2-f] >f y ^ y y v-6-r ;v) [1, r - 

t^^-/w]-4— f /V]Tir hT5 K (546 m g> 1.20 mmo 
1) (Dt'y^y (6 mL) jeRJJlJfCftThy^/^n^^ 
y^/W*>IWIi**(0.51 mL, 3.0 mmol) £}fgTU Bl 
fi-C 15 »H»»Lfc 0 R*B»-fr*K**5J:tFfifpS» 

fco ^fo*fc*«MiS:*'T?2|gias», SUHftffiLfco a 

MMtt^y*W7i^^vh^77^ (^^f 

5:1, 2:1 HI) tC^L^ g^a: 

^/p — ^U->3i^jfeA<kS-a:T^lH^« (595 mg, 
i(X* 85%) Sr#fc 0 
M^L 233-235 °C 0 

H NMR (CDCla) 6 1.31 (6H, s), 1.58 (6H, s), 2.18 
(3H, s), 2.65 (2H, s),3.07 (2H, s), 7.02 (1H, s), 
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7.32 (1H, br s), 7.34-7.51 (2H, m), 7.57 (4H, s), 
7.60-7.65 (1H, m), 7.69-7.71 (1H, m)„ 
&l$m 6 0 4 

N-[3'-(l,2,8,9-x h7fc Kn-2,2,8,8-7 1 h7^f^7 
n[3, 2-f]-f y*/ y y-6--Y/U)[l, l'-t"7i=^]-4- 

h y 7/^D^y^/p*y| 6-[4'-(7-t?^T5; 
y)[l,l'-t'7i^]-3-^yU]-l,2 1 8,9-7 t Kn- 
2, 2, 8, 8-X h 7 / ^IV? D [3, 2-f ] y / y V~\~4 /W 
^^^/W (470 rag, 0.801 ramolh h U xf /W7 ? ^ 10 
(0.34 mL, 2.4mmolh ^frW.'<7 V V J* (II) (4. 5 rag, 
0.020 mmol) fcitf h V 7 1 =.;]s*X 7 4 > (10. 5 rag, 
0.0400 mmol) (7) N, N-v?y f;l'*/l'A7 5 K (1.5 mL) 
.*fK£*18(60 (iU 1.6 mmol) SrflP*., SH#BMT 
70 °CT' 4.5 mfflMWLtc RJtM-&mZ7kte£lfffi%} 
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/BHfccfyl/ 1 = 1 ©&l:2) ICft Li Bflfcn^vU-^* 
^^^fe^itT^®^^ (340 mg, IK* 97%) 

SL6 140-152 U, 

1 H NMR (CDCDS1.31 (6H, s), 1.53 (6H, s), 2.17 
(3H, s), 2.67 (2H, s),2.99 (2H, s), 6.53 (1H, d, J 
.= 8.1 Hz), 7.04 (1H, d, J = 8. 1 Hz), 7.40-7.49 (3 
H, m), 7.54 (4H, s), 7.55-7.62 (1H, m), 7.66-7.69 
(1H, m) 0 

[0 4 6 6] ±m<D&j&M 5 8 9-6 0 4 X'M&Zhtc 
ik&®*WT<D&4 1 (C^-To 
1*4 1] 
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[0 4 6 7] 



GtiLW 1 

1 ram^ y 



(2)'¥L*t 

,£•^1 0. 0mgt?L^6 0. 0mg*5 
5. Omg(75?I-g-!feiSr 1 0%-tfyf- 
0.0 3ml (if7f-Vt Lt 3. Omg) 

mmm 2 

(1) -£j*«i«>fl:£* 

(2) JL* 



1 0. Omg 

6 0. Omg 
3 5. Omg 

3. Omg 
2. Omg 

k&z. mm, -mit^-^y, ^^^77^7^ 

1 0. Omg 

7 0 . 0 mg 
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(3) =>-y^^-^ 

£j&mix*%hixtc\t&m\ o. omgtx'rryyM-? 

^•/!)A3. 0mgSrBl^'l4xV7°V(7)zk^0. 0 7ml 
{-^m^fV^Vb LX7. Omg) -CK*MfcLfcSL & * 

3 

(2) *» 

(3) H@* 

^Bfc«l 1 X-mhfttzfc&ms. 0mg*iJ;O ? ^2 0. 0 
mg^^@7K(C^f *^AP^LT±*2. Omit L 
fc 0 *iS«:5iSU *E«*f4 : T(-2miroT>'7 B yKc5E* 

10 4 6 8] MMffl 4 



It, ?L 
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5 0. 0 mg 
7. Omg 
3. Orag 

17 0. Omgfc X tf=» — y**— f"5 0. Omgt 



mimmmmm (fd-ss, (h)/<^<^) *t*#i& 

0>J 1 X*®b1?ltlik&V!l 1 5 0 0 g , ILi2 0 2 5 gj3j; 
t/f-i>^. D3 ->y?>-y>- 5 5 6. 5 g ^^i-lll^ 
Wt?t Yn*i/zfu tVHr/v-n-;* l 2 6 g £ 

(D^-^JlcO^^i 



5. Omg 
2 0. 0 mg 
£*2mli1-3 
JKT tftl. 5mm O/^fy^^-^tl^LT 
Lfc„ 3 9 2 7g^i>9, rtitC^ 

D^A/MD-^tFU^ 210g ^f7!)y| 
6 3g fcjq.*., ?yy7-?fi^it^ 
L-t*Ttefflli& -©H^fi-^-cese. 5 

mm (Bte&ffll^Tfil; 3 0 Omg XftmLU^t L 

t Ko^fv'/Pt>^f;l/t^D-^2 9 1 0 (TC — 
5) ^7^0^6 0 0 0?:^ SHt;^ EI 
20 Ifti^lLfciS^flL, lttySfc*) 10 Omg 
Sr^-f 5TE*Q!*©7-f yPAft, j& 1 3 5 0 Ott£ 

ia-a-* (mg) 



(2) fL« 

(3) K ^nn-^y^ 

(4) ^ u—x-f h V *7J* 

(5) t ^u^^-fu tVHr/Wn— ^ 

(6) ^f7!)^|v^v")i 

(2) t Ko*^n tVM9vH?/V<n — X 2 9 10 

(3) v ^ o =f— yl/ 6 0 0 0 

(5)£riit« 



10 0. 
13 5. 
3 7. 
1 5. 
8. 
4. 
3 0 0. 



3 0 0. 0 



p nT 



H»*]5 



7. 4 8 5 
1 . 5 
1. 0 
0.015 
3 10.0 
40*4&£lteiSfc!K 2 5mg 



gififcu £ie«©;frifcK:sjs cx-g-^j i T-m^nfc^-g-* Attn 1350 o&zmc 



mm&jj : 

(3) h^nav'f^y 

(4) ? a n—x-f h\) <JM. 

(5) t Kndri^/n tVHr/Pn-^ 

£!t (*tt) 



ffi-S-A (mg) 

2 5. 0 

2 10. 

3 7. 
1 5. 

8. 
4. 

3 0 0. 



0 
1 
0 
4 
5 
0 
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(2) t Ko + ^o f/MfvHrA-n — * 2 9 1 0 

(3) -v? d =f— A-6 0 0 0 

(5)E.-mtm 

□ pT 

1® 
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3 0 0. 0 



[0 4 6 9] H 

(2) ?L*S 

(3) h^pni/f>/y 

(4) ^ n^^/V^ p— h y £A 

(6)^7 1 T!J >-®^^>"^ 



7.485 
1. 5 
1. 0 
0.015 
3 10.0 

Sfc«9, 5m g ^i-5TIB*Q.*(07>r/WA 



SBKll 3 5 0 0££#fc o 



k (m g ) 
5. 0 



2 3 0. 
3 7. 
1 5. 

8. 
4. 

3 0 0. 



(2) t Kp^^/p f/U^f/Ut/l^n-^ 2 9 10 

(3) -e^ P =f— /W6 0 0 0 

(4) ®Ht^> 



3 0 0. 0 



*Ji^7 

la ric 

(2) a» 

(3) b ^PnyfV/y 

(4) ^ p**/^ p— MJ 

(5) t Fp + ^p trVMr/WP-* 



7 , 
1 . 
1 . 
0. 
1 0. 



4 8 5 

5 

0 

0 15 
0 



1^1 3 5 0 0g££#fc o 



K£* (mg) 



rf+ («M£) 

1*0* : 



1 . 

2 3 4. 
3 7. 
1 5. 

8. 
4. 

3 0 0. 



0 
0 

1 

0 
4 
5 
0 



(1) tttt 

(2) t Kp+^p tT/M^-fc/^n— ^ 2 9 10 

(3) -^ p 71^6 0 0 0 

(5)£Iiftft 



3 0 0. 0 



H-7->SyP!> 



4 0 g 
1 0 g 
5 g 



50 



7. 4 8 5 

1. 5 

1. 0 

0. 0 15 

3 10. 0 

y $ p ^ p /u K 



0. 
0. 
0. 



5 g 
5 g 
1 g 
1 g 
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«m* mm 

±IBiaj**»e>4SJa*R*ft# (1 0 0 g) ^70 

1 g%*?S-/i'2 Om 1 ^Pf^LT^L/c^SrAP 

A«#, S»*-C?&»L-C***««r#fc. 

[0 4 7 0] 144 
2, 3-v?fc Ko-2, 2-v^ f"/P-5-(2-^ 9vW-l-:/n^:=: 

1.64 M -ff-JV]) ft? J^l^sZ^Wfe. (10.9 mL, 17.8 
mmol) -78 °CX N, N, N' , N' -r h 7 7 f/U^f UVi/ 
7i> (2.7 mL, 18 mmol) cDx h?t Kd77> (3.5 
mL) gfjffi, 7-7nt-2,3-^t K n -2, 2- v 5 7 f-/U~5- (2 
f-^-l-yn^/l/) / 7 7 V (1.00 g, 3.56 mm 
ol) ©7h7tFn77y (3. 5 mL) ffifcjo i.Tf*S * 
jWy?,;V7 4 K (3.2 mL, 36 mmol) ©f h7 t Kd7 
yV (3.5mL) SIttlTLfc. #btlfc»^-*Sr«»* 

15 p#raai#Lfc D s*a-& 
(-^rf-^roft^^-^Wftift^^/w 5on) (cut, $ 

Mit-km (280 mg, 1R^32X) 



'HNMR (CDCI3 ) 6 1.51 (6H, s), 1.85 (3H, d, J = 1. 
2 Hz), 1.87 (3H, d, J= 1.2 Hz), 2.44 (3H, s), 3.01 
(2H, s), 6.17 (1H, s), 6.87 (1H, s), 6.91-6.95 (1 
H, m)» 

##01J 1 4 5 

l-(3-7'n*7i=/l')-3,4,8,9-7 r- 7 fc Kn-3, 3,8,8- 
7h7^f/W-6-(^f;Vf-t)7D[2,3-h]^ y V 

2, 3-/t Kn-2, 2-v^ fvW5-(2-;< ^/P-l-7°n^^ 
A')-7-(^;Vft)'<y/'7 7V (305 mg, 1.23 mmol) 
te&Tf 3-7*Bftyy= MJ/W (224 mg, 1.23 mmol) 
roh/HV- (1 mL) ^iT/g^g? (0.5 mL) iSttlCfttt 
g? (0.20 mL, 3.8 mmol) £#P;L, 85 tT? 1.5 UfPtSHf 
#Lfc 0 S^I^^tK^APx., TkftT, 17^-7 

A^nv^'77^- (^df-f-WS^i?^^ 15:1 <7> 
5:1) iC&LXmMik&m (276 mg, JR^ 52%) frft 

/Co 

' H NMR (CDCL) 6 1.24 (6H, s), 1.33 (6H, s), 2.23 

(2H, s), 2.50 (3H, s), 2. 66-2. 69 (2H, m), 6.85 (1H, 
s), 7.23-7.30 (1H, m), 7.33 (1H, dt, J = 7. 7, 1.4 
Hz), 7.53 (1H, ddd, J = 7. 1, 2.1, 1.2 Hz), 7.56- 

7.59 (1H, ra)„ 

IWtW 1 4 6 
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2-7D^-4-(3,4,8,9-7h7t r =^>-3, 3, 8, 

8-x h7^f/W7n[2,3-h]^ V*J y V-\--> { 

f^7;y 

l-(2, 3-^t Kn-7-^ h=Sf->-2,2-i?^f-/U-5-^>i/7 
^-^^-^f-yP-l-T'n/V-^ (1.25 g, 4.99 mmo 
1) *5<fcT/ 4-7 5 7-3-70^/= h y A- (985 g, 
5.00 mmol) <D h;l/xy (4 mL) & J; (J^g? (2 mL) S 
(0.80 mL, 15 mmol) £AP;i, 85 °CX 2 

10 frLfd, 0.5 M ig^TttttiL, ^^it/cTkS 

?IS^Mtt-> !J *y^* 7A^nvh^77^- (-- 

^-y-v/g^ge^^A 3:1) ic#tt, g^i^vb-^-y- 

yfl»&ttfiflS**-C*jBi*b£«l (1.11 g, 52%) & 

H NMR (CDCL) 6 1.21 (6H, s), 1.31 (6H, s), 2.39 
(2H, s), 2.62-2.66 (2H, m), 3.92 (3H, s), 4.19 (2 

H, br s), 6.59 (1H, s), 6.76 (1H, d, J = 8.1Hz), 
20 7.17 (1H, dd, J = 8. 1, 1.8 Hz), 7.51 (1H, d, J = 

I. 8 Hz) Q 
[0 4 7 1] #%#J 1 4 7 

l-(3-y'a^ry^^/U)-3,4,8,9-7' byt Ko-4,6-^ 
h**>-3, 3, 8,8-r h7^f^7P[2, 3-hH V* 7 I) V 
l-(3-7'o ; e7x=;V)-3,4,8,9-7l>7t Ko-6-y h* 
->-3,3,8,8-x h7^f/l'7o[2,3-h]>f ydf 7 y ^ (1. 
45 g, 3.50 mmol) tokXf K-7'n*77->y^ 5 K (62 
3 mg, 3.50 mmol) <DWmt$lM (10 mL) MfflWz 2, 
2'-7-/f^Wy7'fP- hUM (12 mg, 0.073 mmo 
30 1) fcJ&P*., 70 XIX 2 #ft9bWL1t 0 K^I^tCfS 
fPj^gS*»-7" h y ■7A7X^i5ctt>*S^^^A^iPx.T 

rA^-i/a^ U 

fcwaw*»? 30 #ra«#Lfc D nbtitz.m&m<o 

7 v~? y>fy7 4- (^^r-y-WB^g?^ f-A 5:1 © 

m 3:1) tcttL, mmit^ (491 mg , jr* 32%) 

40 *H NMR (CDCL) 6 1.11 (3H, s), 1.33 (3H, s), 1.38 
(3H, s), 1.39 (3H, s),2.22 (1H, d, J = 16.4 Hz), 
2.30 (1H, d, J = 16.4 Hz), 3.41 (3H, s), 3.90 (1H, 

s), 3.97 (3H, s), 6.78 (1H, s), 7.23-7.30 (1H, 
m), 7.36 (1H, br d, J = 7. 8 Hz), 7.53 (1H, ddd, J 
= 7.8, 2.0, .1.2 Hz), 7.59 (1H, br s)„ 
###J 1 4 8 

l-(3-7*n*7i=yl/)-3,4 1 8,9-7l'7t Kn-6-^ 
V--3, 3, 8, 8-7h7^ f-fVy u [2, 3-h] ^7^7!) >-4- 

50 l-(3-7'n^e7i=/W)-3,4,8,9-r by t h^r 
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V--3, 3, 8, 8-T h 7* f;W7D [2, 3-h] << V * / V V (1. 
45 g, 3.50 mmol) }o£U N-^P^e*? ->W 5 K (74 
1 mg, 4. 16 mmol) ©Ggt&fcj^ (10 mL) BMW.{C 2, 
2'-7/t"^Wyyfn=h!J;l') (12 mg, 0. 073 mmo 
1) ZM?L. 70 °CX 3 B^«#Lfc 0 t 2 

m im{c-ryyv2*7mw. (5 mD £jp*:, si-e 16 

fc„ 8MTh7tKn77y (15 mL) {C^fi?U 5 10 
M yk^iti- h V VJ*JKW@. (2 mL) SrJPx, 2 Bf ffi^PI^ 

fy/itif;V 5:1, 3 :l (D'ik Vl) fc#U 
(826 mg, IR* 55%) 

km. 

'HNMR (CDCh) 6 1.25 (3H, s), 1.30 (3H, s), 1.35 
(3H, s), 1.36 (3H, s),2.26 (2H, s), 3.96 (3H, s), 
4.48 (1H, d, J = 5. 4 Hz), 6.96 (1H, s), 7.28 (1H, 20 
t, J = 7. 7 Hz), 7.36 (1H, dt, J = 7. 7, 1.4 Hz), 7. 
54 (1H, ddd, J= 7.7, 2.0, 1.4 Hz), 7.60 (1H, t, J 
= 1.7 Hz), 
1 4 9 

[2-7*n^-4-(3,4,8,9-ft>7t h^->-3,3, 
8,8-X h7^f-^7n[2, 3-hH y 
^iV^T.y-lV 

3-7*nt-4-t Kadf-^^y^ h (1.98 g, 10.0 
mmol) © Y/VOLy (10 mL) fciUtftS (5 mL) MMffll 
(C^ftif (1.5 mL, 28 mmol) 3o«£tf l-(2,3-v^t Ko- 30 
7-^ h 3- v^-2, 2- f/H-^^y 7 7^) -2-* ?VW 
-l-7°n/-?/-/U (2.51 g, 10.0 mmol) ^Px., 85 °C 

■e 1.5 mmwLtc, Rfl;aW'«>ic*srJPA, 

9J—fr 10:1) (C&U 2-7*D ; t-4-(3,4 ) 8,9-Th7 
t Kn-6-p« h^fv^-3, 3, 8, 8-7h7^ =f)V7 n [2, 3-h] 40 
-fV*/ y y-l-^A')7x/-/l'fr&tr&g''ib (2.29 
g) ^ifi LT#fc e Z<D 1.75 g i:/D*fti^ 
fvU (0.68 mL, 7.2 mL) £ N, N-vM f/U^/l^AJ 5 K 
(20 mL) Ki§fl?U ^®f*y f7A (1.33 g, 9.62 mmo 

1) zmz.. mmmmnr^ux 1.5 i^&^Lfc s 

p*;l/A-f F7t Kn7 7>-^|if/Hca * 
6«*®iI®ffiLfc 0 a&^Stt->y 
*^7i?Dvh^77^- h^ftWSSif 50 



#Si 2003-1 7 1381 
520 

/V- 2:l)(C#tt, ftH^^-^x^ai— r/U*»P>ff 
MiM,LXmMit&Vv (923 mg, 18%) Sr&fc. 

'H NMR (CDCls ) 5 1.23 (6H, s), 1.35 (6H, s), 2.28 
(2H, s), 2.67 (2H, s),3.81 (3H, s), 3.92 (3H, s), 
4.75 (2H, s), 6.61 (1H, s), 6.82 (1H, d, J= 8. 5 H 
z), 7.32 (1H, dd, J = 8. 5, 1.9 Hz), 7.64 (1H, d, J 
= 1.9 Hz), 

[0 4 7 2] ##08 1 5 0 

l-(2,3-v : t Kn-7-^ h^f'>-5-^y/77=/V)-2-^ 

0. 75 M ^y/n t^^i/^yu $ K/7 1 K 7 t K 
D77« (10 mL, 7.5 mmol) t£, 7k^T 2,3-^fc 

(1.21 g, 6.79 mmol) CDx h7t KB77^ (5 mL) j§ 
Sfl-C 30 ^IWJWLfc. RJ&»£*|C* 
£AP;i, mm^^X 2 [Hltttti Lfc 0 ^*?*fc^T«UiSr 

(963 mg, UK* 64%) £#7c 0 

'H MR (CDC Is ) 5 0.78 (3H, d, J = 6. 6 Hz), 1.03 (3 
H, d, J = 6. 6 Hz), 1.78 (11L d, J = 2. 9 Hz), 1.84- 
2.01 (1H, m), 3.22 (2H, t, J = 8. 7 Hz), 3.87(3H, 
s), 4.25 (1H, dd, J = 7.4, 2.9 Hz), 4.63 (2H, t, J 
= 8. 7 Hz), 6.70-6.73 (1H, m), 6.76-6.79 (1H, m)„ 
###J 15 1 

3-(2, 3-v?t Kd-7-^ h**>-2, 2-~S* ^-5-^^7*7 
7~/\s)-2-[( h y 71^^*7 = 117^)7; /]-2 

T i/\t-f- V y -7 M. (3.90 g, 60. 0 mmol) <Di? * f 
/P3j>d^>K (50 mL) mM'i&lC-fa^^P 1 ^-^ (4.73 
mL, 50.0 mmol) £t?STU MUX' 10 ^PbI, 85VX 40 

(fcSrft*:. rtui 2,3-v^t h ^v^-2, 2-v 5 ^ 

f;u-5-^y/7 7 y^/^^^M K (2.07 g, 10. 
0 mmol) £H#L, -30 "CiC^iPLfc 28% ^ h y -7 A 
^ h^r-> K/^ ^/-/W^ (7.72 g, 40 mmol) <Dt $ 
J -)V (25 mL) (CjiST, ^o< (? -10 °C ;£ f#?S$ 

it, i^ia-c 2.5 b#^, ■um.x 1 Btr^^Lri,, si^s 

K-3-(2,3-v ? t h^i/^^-^^f-zU-S-^y 
y'7 7-^)-2-7°u^yif ^f L /^^-r/WSr-atf@^ 
(2.10 g) Sr#fc D iW^PP^y (20 mL) fC^ 
f$U h!)7i^*X7^y (1.80 g, 6.86 mmol) 
O-^nn^y (10 mL) gi^lrlTL, 12 
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2:1) tcftU RKai^u— ^ yy°a f/n— ryw- 
^*i^A>fe*gfifl2£*T&]H<fc-fM& (2.90 g, Ifc* 5 
4%) fcfcfc. 

'HNMR (CDCI3 ) 6 1.50 (6H, s), 2.96 (2H, s), 3.37 
(3H, s), 3.56 (3H, s),6. 74 (1H, d, J = 6. 8 Hz), 7. 
30-7.57 (10H, ra), 7.63-7.77 (7H, m) 0 
15 2 

4-^d*-2, 3-v 1 1 Ko-7-^ 2-v*> 10 

2,3-v^fc Ko-7-> h^->-2,2-^^f/W5-'<>/77 

t K (2.00 g, 9.70 ramol) OffiM (l 
5 mL) fei&iabMLtetfbgzM (1.00 mL, 19.4 ramol) 
m^MzU^m^MMX' 15 5>W#ELfc 0 

if^-fF7t Kn77yfi^M^L, 10% 

f-^-afflH- h y CA*»«a3 < tv*-e2iHiijfe», «i±^ 

t>»teSLT3ifin» (1.39 g, 1R*50%) &mc a 20 
'HNMR (CDCh ) 51.58 (6H, s), 3.12 (2H, s), 3.91 
(3H, s), 7.34 (1H, s),10. 17 (1H, s) 0 
[0 4 7 3] 153 
4-7*n^E-5-(v J ;>< h^rv'^^/P)-2,3-v ; t Kn-7-y- h 
* ->-2, 2- ^ ^/l^ >/77> 

4-7n*-2,3-^t Kp-7-/- hdf-->-2,2-^^^/U-5-< 
yy^yy^/V^^f-y-ZP^t K (1.90 g, 6.66 ramol) 
tsi^/W h h y ^ ?-A> (1.6 mL, 15 mmol)<E>* 
/-/V (10 mL) tetllf- h7tKn77> (5 mL) S 
»§il£f£ p- Y^^y^f^yfk— 7Kft)$J (64 mg, 0.34 ra 30 
mol) ZMtl, ifit 71 P*|B»#Lfc. RJESil^lC 
28% -T V y <7i*> h=^> K/* * y-yujg^ (0. 1 mL) 

-c 2 i&frmmLtz, mmx.^wstaa*,* * 

5««r«ffi»*L-ca»ls#* (2.16 g, 
ift* 98%) Sr#fc. 

'HNMR (CDCI3 ) 6 1.53 (6H, s), 3.06 (2H, s), 3.41 
(6H, s), 3.88 (3H, s),5.48 (1H, s), 7.02 (1H, s). 

1 5 4 40 

^It-f M 7" A (9. 64 g, 91. 0 ramol) OfF7t Kn 
77>- (20 mL) *5 «fc U*7k (30 mL) Jg^C. N, O-v^ fvU 
t Kndf-5//l/T5 (3.55 g x 36.4 mmol) £ 7JP 

x., ^bttfcjR'&fttJkftT, 3-7*n^y//f^o 
y K (3. 8 mL, 28. 8 mmol) £$5T> \S]UX 10 ftWk 

Lit. &frittciimmz*T'2®mft, mi±mmLxm 
mit^m (7. oe g . mmtf}) *mtc 0 

mtkVOo 50 
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'HNMR (CDCL) 5 3.36 (3H, s), 3.56 (3H, s), 7.29 
(1H, t, J = 7.9 Hz), 7.56-7.65 (2H, m), 7.83 (1H, 
t, J = 1.7 Hz)„ 
#%#J 15 5 

4-(3-yn^^^y^/P)-2,3-v ; t Y*i/-2,2 
-v ! ^f;w5-'<y/77yA/i'*>t;i'7t K 
4-7nt-5-(-^ h^v-^^/U) -2,3-v^t f> 
=fr v"-2, 2-^^f/l"<>'/77y (2.16 g, 6.52 mmol) 
©7h7tKP77V (15 mL) JgiSK'.'SsfcStffi'ST, - 
78 °CT 1.6 M (4.5 m 

L, 7.2 mmol) £j«T, l^lfflT? 20 #fflft#Lfc 0 %h 

5 K (1.91 g, 7.82 mmol) Ofh7tKP77> (10 

mD »iK&«T\ mux 30 #ra*#Lfc. stsfi-e-* 

fcffifn^flST^r^Ajjci&ift (50 mL)£AP;t, IlMtC 

ftmmzfrxmfr, mi±mmLtc 0 

y u^> h?yy (^y-y/ffiM^/v 10:1 

<D& 3:1) iCtfcU (3-7nt7i=/H[5-(^^ h^rv- 
p« i ?-/W)-2,3-v J t h ^ ->-2, 2-v^ ^vW-4-^< 

> y* 7 7 > * y y Sr^tf 

ClftSrftlfctfvl' (10 mL) fc*«PU 1 M (5 mL) 

zmz., mux i mmmwLtc. *m*9rm, ^wm 

fcttf PJ^St**^ h y y- A*»}R*5 ± 0 s * 7? 2 
^{t^Ti?®^^ (1.22 g, IK* 48%) Srftfc. 

'h N'MR (CDCL) 6 1.52 (6H, s), 2.87 (2H, s), 4.02 
(3H, s), 7.33 (1H, t,J=7.9Hz), 7.39 (1H, s), 7. 
64-7.74 (2H, ra), 7.92 (1H, t, J = 1.9 Hz), 9. 71 (1 
H, s). 

[0 4 7 4] ##0IJ 1 5 6 
2-7* h'-3-[4-(3-7n^y/^;P)-2, 3->>t Kn-7- 
^ h^f ->-2, 2-v 5 ^ f^-5-^y/77^]-2-7'n^y 

T h y -> A (l. 10 g x 16. 9 mmol) <D\?t=f-jV* 

J\<-fc*i/Y (15 mL) llilC^n^fti^f^ (1.34 
mL, 14.2 mmol) £j®TU 85 °CT- 40 #ra«#Lfc 0 

ttt 4-(3-7"n ; e^<^y'l'^)-2,3-v ; b Kn-7-y h=¥ 

->-2, 2-^y f/i--5-'<yy*77y*/i'# :J f-t/V7 f t k 

(1.14 g, 2.93 mmol) 5rrF7tKn77^ (3mL) \Z 
*»L, -55 °C}c#£PLfc 28% T" h y yAy h^-"> H7 
^ ^ J —frWfo (2. 26 g, 12 mmol) (D t 5> / — IV (10 m 
L) »C?IT, mUX 1 l^ra«#Lfc 0 SiSa-frttK 
7K*5J;t>**^APx, S^I$^^T-2lEltttBLfc 0 ^t>* 
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Wfrfi* (1.02 g, 72%) ft#fc 0 

[ H1R (CDCh ) 6 1.47 (6H, s), 2.79 (2H, s), 3.75 
(3H, s), 3.99 (3H, s),6.74 (1H, s), 7.34 (1H, t, J 
= 7.7 Hz), 7.65 (1H, dt, J = 7. 7, 1.3 Hz), 7. 68-7. 
74 (1H, m), 7.70 (1H, s), 7.93 (1H, t, J = 1.8 H 
z) D 

1 5 7 

2-3— K-M-^y-tf >'zs%/i'7$lsWt 1-^ f^/u^^y/u 
2-T;;rl/7^;Ui l-^^/V^T.y/V (25.6 g, 0.1 
31 mol) (DTK (50 nl)!»»tt£*i l &T*filfc (100 mL) 10 
CO* (50 mL) ^tSXXfh^^-y (1 mL) SrJPx.fc 0 

mhtitcm^m^ KftrmmstrhytJ* (9.96 g , 

0. 144 mol) <D7k (60 mL) jg^ft 20 £WjN1"CjKT, 

raa-c 20 ^ttfft/c 0 Rj&ft&tttrs k«» (1. 

39 g, 14.3 mmol) ft*D;iTigPJtf>ffiffii^ h V V ^ft 
4^#PLfc 0 3^fttMi!>^ (32.7 g, 0.197 mol) CO 
*(250 mL) U ±1B^II»Lfcft&*«: 50 

»na^tTj(rT, raa-e 30 ^mmwLtc 0 

Wt1~ h li ^ (13. 2 g, 69.4 mmol) (7)* (100 mL) M 20 
«*5«fctf* (2 0) TSfc#, 

4.8 g, JR* 37%) ft#fc 0 £ b Kl*ttd> ra«^«f£ 
*fi5w*fcJ: (15.5 g, um 39%) ft# ' 

fc. 

*H NMR (CDCI3 ) 6 3.98 (3H, s), 7.82 (1H, d, J = 7. 
9 Hz), 8.12 (1H, dd, J= 7.9, 1.6 Hz), 8.69 (1H, d, 
J = 1.6 Hz) 0 

#%#J 1 5 8 30 
4-(75 / *;^;0-2-a - KSSSt /^/u^^y 
/!✓ 

2-3- K-l^-^^ifVv^A/u^yg? i-^/i,x^r/v 
(20.3 g, 66.3 mmol) jo J; XI 1-fc 3f i/-lH-*<>y 
hV T y P — /W— tK? (10. 6 g, 69. 7 mmol) CON, N-v? 
^^VWjJvWhTS K (70 mL) *fRt, (3- 
^f^7; yyntVl-)*/^^ 5 KtttHfctK (14.0 
g, 73.0 mmol) ft*P;i, iSt 1 «p|RHJM*Lfc 0 RJS 

fc*tw fttefn^»7K*-*- h y * a*»»*5 j: t;ta?qjfi 40 

(17.6 g, mm 87%) ft#fc 0 
*HNMR (DMSO-de) 6 3.87 (3H, s), 7.64 (1H, br s), 
7.76 (1H, d, J = 7.8 Hz), 7.95 (1H, dd, J = 7. 8, 
1.7 Hz), 8.20 (1H, br s), 8.43 (1H, d, J = 1. 7 H 

Z) 0 

[0 4 7 5] 1 5 9 50 
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4-v'7/-2-3-KSSfi y ^-/U^^y-jU 
4- (7 $ J */w#=yw)-2-a— K9icA#* /f/^xr 
(18.3 g, 60.0 mmol)*5«ttFh !ixf;U7 5y (9.2 
mL, 66 mmol) Of h 7 t Kn V y y (90 mOMM^ 
tC x 7kftT h y 7y^nftK4te^ (9.3 mL, 66 mmol) 

* 5 #raa>tt-cs&T, raat? 20 4>w«^Lfc 0 
^-^**^i»bs*s*LTamk-&« (10.2 g> iix 

* 59%) fcfcfc. 

1 H NMR (CDCla) 6 3.97 (3H, s), 7.70 (1H, dd, J = 
8.0, 1.5 Hz), 7.85 (1H, d, J = 8.0 Hz), 8.26 (1H, 
d, J = 1.5 Hz) c 
#%#J 1 6 0 

2-3— K-4- (3,4,8, 9-7 1 hy k Kn?-6-y h^ri/-3,3,8, 

8-x h7>f^7P[2,H]>f y+/y ^-wa-)^ 

xf;V)-5-<yy7 7y^y-yV (5.51 g, 22.0 mmo 

i) fcctv 4-v-ry-2-3- KSA*K ^^jv^^iv 

(5.74 g, 20.0 mmol) (7) h/l^V (20 mL) fcit/ftg? 
(10 mL) mmm^W^Bi (3.0 mL, 56 mmol) ftJPx., 
85 °C T? 2 l*|RJJJH*Lfc. fcfefrfcfi^ttfc 65 °CT 

do mD ft«Tu raa-c 1 
to R£*&«*a»**-j- b y (14. 1 g , 0. 168 
moi) ^BSxf/«ii:iTL, mm^^2m 

(^^H-y/SIx^ 20:1<D^ 10:1) ic^U S?-f 

(2. 07 g, JR* 20%) S:#fc 0 

H NMR (CDCls) 6 1.24 (6H, s), 1.36 (6H, s), 2.26 
(2H, s), 2.68 (2H, s),3.93 (3H, s), 3.96 (3H, s), 
6.62 (1H, s), 7.47 (1H, dd, J = 7. 9, 1.6 Hz), 7.86 

(1H, d, J = 7.9 Hz), 8.04 (1H, d, J = 1. 6 Hz) D 
###J 16 1 

2,3-^fc Kci-7-7< Y*i/-a, a, 2,2-7" hy^^-S- 
^yy77>x^yr 5 

2,3-v^t Kci-7-^ h^v^-a, a,2,2-x h7^f/^5- 
^y/75m F75 K (15.4 g, 58.4 mmol) (Dy- 
h7tKP77y (150 mL) »«^*?&T**<by ^9 
^T/W5^^A (80%) (5.55 g, 0.12 mol) ^*Px., 1 

/N°-ir/l- (^p p p^&) (23 g) ^iPx, (100 m 

L) SrSTLfco #e>*ufc»-&*tCBaT?* (6 mL) ft 
SST, SbtCftHai^/W (100 mL) *3itf* (2 mL) ft 

jpa, sa-e io #pfl«#ufc 0 »biifca**s:5a 

L, 5ffift«£E»iNSLT 2,3-i^b: Kn-7-y h^rv^-a, 

a, 2,2-x F 7 y f/w5-^y y 7 7 yx^ yj 5 y 

«ilT#fe 0 :nSrft»xf/u (150 mL) \z.m# 
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U 1-3 M fflkfcWt* /-frfefo (67 raL, 87 ramol) 

ffrfr* (12.9 g, iR* 77%) fc#fc 0 
'HNMR (DMSO-de) 6 1.32 (6H, s), 1.40 (6H, s), 2.9 
8 (4H, s), 3.77 (3H, s), 6.80 (2H, s), 7.82 (3H, b 
r s) 0 

[0 4 7 6] ###J 1 6 2 
4-[[2-[(2,3-^t Kn-7-y h ^^-2,2-^^^-5-^ 
y/77^)-2-^/^n tVw] T %. y]#A^~/l/|- 10 
2-3— K$A#» yfvl^*7VW 
2,3-^fc Kn-7-y F^y-a.a.^-fF^f/H- 
^^77yx^7;yilfi (5.00 g, 17.5 mrao 
1), 2-3-K-l,4-^^"tf>'v ? *^#yH l-y5vl^* 
y)V (5.89 g, 19.2 mmol), 1-fc Kn 3f v'-lH-^vy > 
y 7 >/— /P— *| P* (2. 95 g, 19.3 mmol) *3<tt/ 1-^ 
f/H-(3-^^f/V7;;yo fyw)*/w#^>f 5 KJB 
Wt& (4. 36 g, 22. 7 mmol) CO N, N-v>y 5 

K (20 mL)^^ s tK^T h y 5 V (6. 2 raL, 

44 mmol) £«ST U ^ST* 1.5 SJCS 20 

If/l/ai-^/^^jfeftftS-frTafHft^* (7.17 g, Jfc 

* 76%) £#fc 0 

l HNMR (CDC1 3 ) 6 1.38 (6H, s), 1.53 (6H, s), 3.06 
(2H, s), 3.58 (2H, d, J = 6. 0 Hz), 3.89 (3H, s), 3. 
93 (3H, s), 5.70-5.78 (1H, m), 6.74 (1H, d, J = 1.8 
Hz), 6.78-6.81 (1H, m), 7.59 (1H, dd, J = 8. 0, 1. 30 
6 Hz), 7.77 (1H, d, J = 8. 0 Hz), 8.15 (1H, d, J = 
1.6Hz) 0 
#%0J 16 3 

2- 3 - K-4- (3, 4, 8, 9-x h y t K n -6-y h i/-4, 4, 8, 
8-X h 7 y fvU:7 p [2, 3-h] 4 V ^ 7 y W /W) ge& 

y fvwai^TVi' 
4-[[2-[(2,3-v ; t: Kn-7-y h v-2, 2-v>y ^-5— < 

2-3— K£&#» y^/^^r/W (8.28 g, 15.4 mmo 

1) (7)h/Ua:> (120 mL) (17.3 40 

mL, 0.186 mol) SriPx., 100 °CT 10 «FHW»#Lfc 0 

5J£iI£*^*7M-&^ ^T^ry^r* (70 m 

L) SrJPx., HilTLtfe><«#Lfcp 

*Jit»»^^-CiftaLfc 0 

^!)*y>*7A^vh^77^ (^*fWfti 

^^5:1 2:1) KittU ft»x^-^y^o 
t o /^-x/U^^fS 0 B 0 >ft:$i±-T*^b^ (5.03 g s 1|K 

* 63%) fcftfc. 

'hNMR (CDCI3 ) 6 1.26 (6H, s), 1.36 (6H, s), 2.31 50 
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(2H, s), 3.63 (2H, s),3.95 (3H, s), 3.96 (3H, s), 
6.79 (1H, s), 7.56 (1H, dd, J = 7. 8, 1.7 Hz), 7.86 
(1H, d, J = 7.8 Hz), 8.08 (1H, d, J = 1. 7 Hz) Q 
16 4 

N-y fvV-4-(4, 4, 5, 5-x h 7 y 3, 2-v^^f-tf; 

4- (4, 4, 5, 5-r- h y y 3, 2-v^^r f- # u 7 >-2- 

-f/^)$l>Si (993 mg,4.00 mmol) *5<fctf 1-t Kn* 
v'-lH-^vy h y 7/- /l/— *?0^ (674 mg, 4.40 mmo 
1) <D N,N-v?^^*;VAT; K (6 mL) 
f/W3-(3-^^f^7;;/p V/X^X/U^M 5 KJfi 
Iftjft (997 mg, 5.20 mmol) £iQ;i N SST5 #ffflflfc# 
L/c 0 »fcixfc»<&*fc 40% *?frT%Vl*9 /—>\> 
W$L (0. 68g, 8.8 mmol) (7) N, N-v>y f;V*;UA7 5 K 
(0.5 mL) gite*Sit«TL, SIT 40 £»RHftt 
b/Co Bata^«t*SrJn*., ft»^/i'T3l§lfflfflL 

•tV* (2 0) -egfcfr, SffijftSgL^o 3R*Sr»»3i^ 

ft (286 mg, JR4K 27%) £#fc 0 

l HNMR (CDCh) 6 1.36 (12H, s), 3.02 (3H, d, J = 
4.8 Hz), 6.10-6.30 (lH,m), 7.75 (2H, d, J = 8. 6 H 
z), 7.86 (2H, d, J = 8.6 Hz) Q 
[0 4 7 7] 165 

4- ^D^-2-(3,4,8,9-fF7t Kn-6-y h^v--3,3,8, 

s-y h^y ^7d[2, 3-hM y*y y >-i— f/i^-o- 

2,3-v^t Kn-7-y h *i^-2, 2-v^y ^/U-a-(l-y fvW 
31 ^"/^) -5—^ yy 7 y 1/ ^ 9 J — /U (5. OOg, 20.0 mmo 

i) jsiu? 2-7;/-5-7n^yy^hy^ (3.92 g , 

19.9 mmol) <D h/^V (15 mL) *5 <k tfffEK? (10 mL) 
mmmcmBM (4.0 mL, 75 mmol) 85 °C "C 

2 mmmwLtio nbtiizm&mc*? (15 bd 
St«tu raa-e 45 ^w«#t/c 0 s««&&*k* 

^c 0 aaEfrittaHt^y 

(^^fy/^ixf/i, 5:1 2:1) (c#tL, ^fetc 
v-y jdfivjiy U$ D-^ ^77^- h^ty/SI 
4:1, 2:1 (Oft 1:1) (c|£U ft*^:^-^ 
^/Woi-x^^^S 0 H H jb$-tirT*jSft:^ (510 mg, JR 
* 6%) t»fc 0 

'H NMR (CDCI3 ) 6 1.10 (3H, br s), 1.38 (9H, br s), 
2.40 (2H, s), 2.45-2.85 (2H, m), 3.92 (3H, s), 4. 
57 (2H, br s), 6.59 (1H, s), 6.60 (1H, d, J= 8. 4 H 
z), 7.15 (1H, d, J = 2. 3 Hz), 7.20 (1H, dd, J = 8. 
4, 2.3 Hz) 0 
1 6 6 

5- iT-t^/lsTX 7)-2-yp^tfi ^fvioix-TVl, 
2-^n*-5-^hc3$IS» }^)V*-y.y)V (5.26 g, 
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20.2mmol) ©y*y-A (80 mL) (SWfStCiSjki-f (I 
I) (19.2 g, 0.101 mol) £#Px, 70 tt* 40#fflfll# 

£E*»U «itSrS»*f-A'-C2ia«ItiJLt. 

I^gM ^A-^fvW (4.27 g, I|X* 92%) £f#fc 

1 H MR (CDCh ) 6 3. 78 (2H, br s) , 3. 90 (3H, s) , 6. 
64 (1H, dd, J = 8. 2, 2.9 Hz), 7.09 (1H, d, J = 2. 9 10 
Hz), 7.37 (1H, d, J = 8.6 Hz)„ 
5-7 5 y-2-yn*^S#S ^f/H^r* (4.27 g, 
18.5nunol) fcit^Ml^^WT^y (3. 4 mL, 24 mmo 
1) ©f h7t KD77> (40 mL) i&f&lCTk&TT-fef- 
/^oU K (1.5 mL, 21 mmol) £?KTU IrIMT* 15 

DtT/W3i— 7 l /l'*»blSft^$ : &-C*jBflS#* (2.82 g, . 
HX'^ 56%) 20 
1 H N'MR (CDCL ) 5 2.19 (3H, s) , 3. 93 (3H, s) , 7. 34 
(1H, br s), 7.59 (1H, d, J = 8.6 Hz), 7.63 (1H, dd, 
J = 8.6, 2.3 Hz), 7.91 (1H, d, J = 2. 3 Hz) 0 
##0»J 1 6 7 

5-(7*n*y -1-(3-7"d ; E7i -A) -3, 4, 8, 9-7 h 
7 t Kn-6-y H3-V--3, 3, 8, 8-7 h 7 y f*7a [2, 3- 

l-(3-7*n : t7i^)-3,4 1 8,9-r hvt Kn-6-y h df 
v-3, 3, 8, 8-7 h 7 y 7VW7 o [2, 3-h] V * J V > (l. 
47 g, 3.55 mmol), /^^iT/l-rt K (94%) (170 30 
mg, 5.32 mmol) &&Xfg;ik7- b V V J* (603 mg, 5.86 
mmol) ©H&(l.02mL, 17. 8 mmol) ^D^tcSlfife^ 
(0.57 mL, 10.7 mmol) SrflPx., 100 °CX 20 B^fft^ 

ov^77-f- (^^-D-ws^ie^^ io: i) 

U amtg-fc (673 mg, IISLm 37%) £#fc 0 

40 

'HNMR (CDCL) 6 1.27 (6H, s), 1.32 (6H, s), 2.19 
(2H, s), 2.70 (2H, s),4. 05 (3H, s), 4.63 (2H, s), 
7.26-7.35 (2H, m), 7.50-7.56 (2H, m)„ 
[0 4 7 8] 1 6 8 

1- (3-7* n * 7 1 -3, 4, 8, 9-f h 7 t Kn-6-> b* 
->-3, 3, 8, 8-7 h 7 y f-A>7 a [2, 3-h] 4 V * J V >-5- 

5-(7*D*y^)-l-(3-7 , D*7i-yV)-3,4,8,9-7 h 
7t Ra-6-y h^fv'-3,3,8,8-fh7^f^7a[2 1 3- 
h]4y*/V> (670 mg, 1.32 mmol) © N,N-v?y?vP 50 
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*/VA7; K (7 mL) M;->7Wkt h y ?A (65 m 
g, 1.32 mmol)©* (2 mL) jg^^Px., 2 B#ffl 

*#Lfc 0 R£»£*IC* K^^/WT-2|lltt 

^_ (^df-f-W&M^A- 10:1) (C#tt, ^3MJ-^ 
bttft{k$*T«B<b-fr* (131 mg, UK* 49%) frft 

'HNMR (CDCL) 8 1.28 (6H, s), 1.32 (6H, s), 2.20 
(2H, s), 2.68 (2H, s),3.73 (2H, s), 4.05 (3H, s), 
7.25-7.36 (2H, m), 7.50-7.57 (2H, m) c 
1 6 9 

2-7" n -t-4- (6-^ h dr 4, 8, 9-7 h 7 t K n -3, 3, 8, 
8-r h7^ 77P7n[2,3-hH y^r/ y y-K^)7a 

y-yu 

7-rc hdri/-2,3-v?t Kn-2, 2-vM f/W a -(H TVW 
if^)-5-'<y/77y^^/-/l' (5.81 g, 22.0 mmo 
1) *5«fcO* 3-7*o^-4-fc KDdrv-^<yy = h y a- (3.9 
6 g, 20.0 mmol) © h/V^y (20 mL) & <fc t>*St$l (10 
mL) Sffiftfcftfiftll (3.0 mL, 56 mmol) &7)Px., 85 °C 
"C 2.5 B#W*#Lfc 0 Sfc»-§-*K:*«riP*., 
f-yw-cas^Lfc. 1 M i£®K*2l§l, 2 M mgf 

K^7^/i<T*2[HlttffiL7t a ^-fo*fc*«Ji* 

g&^ft-r h y h y <7J*±.x- 

cvh/77-f- (^dr-^v/^rt^/w 2:1 ©ft 

*-V->U&mX-&&LX$tmfc&%) (4.35 g, IR^ 49 
%) *f#/c 0 

'HNMR (CDCI3 ) 5 1.32 (12H, s), 1.47 (3H, t, J = 
7.2 Hz), 2.28 (2H, s),2.73 (2H, s), 4.19 (2H, q, J 

= 7.2 Hz), 6.60 (1H, s), 6.69 (1H, d, J = 8. 1 H 
z), 7.05 (1H, dd, J = 8. 1, 2.0 Hz), 7.36 (1H, d, J 

= 2.0 Hz) 0 

[0479] mmm 9 

N- [3' - (6-31 h df- ->-3, 4, 8, 9-7 h7t K n -3, 3, 8, 8-7 

h 7 y p [2, 3-h]-< y dr / y y-i-^/w) [i, r - 1* 

7x=/H-4-'f/l']7th7 5 K 

l-(3-7"Dt7i^)-6-i hdr->-3,4,8,9-7 h 7 t K 
n-3,3,8, 8-r h7y *VH7 D [2, 3-h] ydry y y^i? 
It (465 mg, 1.00 mmol) © 1,2-v^y hde->3:^^ (3 
mL) asitf^y-A- (1.5 mL) SPfStC^*7* h y -7 A 

(265 mg, 2. 50mmol) ©tK (1.5 mL) 4' -(4, 4, 5, 

5-rh7yf/H,3,2-7W#0 7 V-2--Y AO T ir 

h T — y K (314 mg, 1.20 mmol) & J:t>'r h 7 ^r^ ( h 
P7i-/^7^y)/v^i»(0) (24 mg, 0.021 m 
mol) £JP;L, S^#ffl^T 85°CT- 14 B#^ffffL/c 0 
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-^*v>frbffi£kik£ j &xmMik'&%) (462 mg, urn 

96%) &%1t 0 

'HNMR (CDCls ) 6 1.28 (6H, s), 1.29 (6H, s), 1.47 
(3H, t, J = 7. 0 Hz), 2.15 (3H, s), 2.24 (2H, s), 
2.70 (2H, s), 4.19 (2H, q, J = 7.0 Hz), 6.62(1H, 
s), 7.31-7.35 (1H, m), 7.43 (1H, t, J = 7. 7 Hz), 
7.47-7.66 (7H, m) 0 10 

%mm 1 0 

N- [3' - (3, 4, 8, 9-x f7t K n -3, 3, 8, 8-r h 7 * fvU-6 

-(tr^tt) y n [2, 3-h] 4 y * ; y w [1, r - 

1- (3-^o 7 31 -/W) -3, 4, 8, 9-x h7t K n -3, 3, 8, 8- 
rb7^ ( ^ Tvl^;*") y n [2, 3-h] ^y^r/iiy 

(273 mg, 0.634 mmolh 4' -(4, 4, 5, 5-7 1 h^^/Wl, 
3,2-^t*t*D7^-H^)7t hT^y K (199 m 
g, 0.762 mmol), j^gf^ h V V J* (168 mg, 1.59 mmol) 

fe±{;fh7^(Mi 7ic^W*^7>f 20 
A(0) (37 mg, 0.032 mmol) <D 1, 2-v^ |>3ri/:x^> 
(2 mL), 3i ^ / — (1 mL) fcjztf* (1 mL) ^iii 
£S*f#BMT 85 °CT 15 0#Pfl«#Lfc o 5JC«S^«J 

**n^h^9:7-f- ^ri^y/KBfm^ in) K 

4b (204 mg, IR* 66%) Srftfc. 30 
'HNMR (CDCls) 8 1.27 (6H, s), 1.29 (6H, s), 2.18 
(3H, s), 2.25 (2H, s),2.50 (3H,.s), 2.71 (2H, s), 
6.87 (1H, s), 7.32-7. 37 (1H, m), 7.40 (lH,br s), 
7.44 (1H, t, J = 7.6 Hz), 7.50-7.58 (5H, m), 7.59 
(1H, dt, J = 7.6, 1.5 Hz) 0 

mam 1 1 

N-[2'-7^/-5'-(3,4,8,9-x Yy t Kn-6-^ 
3,3,8, 8-x F7^f^7n[2,3-h]-f V^ / y y-W 
/W)[l, r-tT7 3i^/W]-4->r^]Ti? NT 5 K 

2- 7 f n^e-4-(3,4,8,9-x h7 t h 3^-3, 3, 8, 40 
8-x h7^fvl-:7ci[2,3-hK y^r/y y-W/l^V 
fyj $ > (430 mg, 1.00 mmol), 4'-(4,4,5,5-f h7 

^ fyW-1, 3, 2-v^^f-^u 7 ^-2-> f /^) h T ~ y 
K (288 mg, l.lOmmol), ^»^MJ^A (266 mg, 2.5 
1 mmol) jSit/f h7^( h y 7s=/W*^7>f y)^' 
7 £ -MO) (23 mg, 0.020 mmol) CO 1,2-v^ h*^ 
(3mL), 3-5 (1.5 mL) 4oJ:^* (1.5 m 

l) ©iW^iifiST 85 *c-e 16 0#ra*^u 

77^(1:1) «-frJR"C2@«iaLfc. ^fr-tirfc^TttWIS: 50 
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TKtei^ffifpjfi^ h y «?A**«T?ac*, h y 

S^LTSSIt^J (260 rag, i|X* 54%) £#/c D 
'HNMR (CDCL ) 6 1.08 (6H, s), 1.25 (6H, s), 2.06 
(3H, s), 2.48 (2H, s),2.56 (2H, s), 3.79 (3H, s), 
4.97-5.03 (2H, m), 6.70-6.78 (2H, m), 6.94(1H, d, 
J = 2.0 Hz), 7.07 (1H, dd, J = 8. 1, 2.0 Hz), 7.32 
(2H, d, J = 8. 6 Hz), 7.64 (2H, d, J = 8. 6 Hz), 9.9 
8 (1H, br s) 0 

[0 4 8 0] %W6\ 1 2 
N-[3'-(3,4 l 8,9-fh7t Kp-4,6-^^ h*^-3,3,8,8 

-x h y * n [2, 3-h] ^y^yy w ;v) [1, r - 

\fy 31 ;l>] T± V T 5 K 

1- (3-^ P^7x ^/V) -3, 4, 8, 9-x h^t 6-v/y 

h3rv--3,3, 8,8-7" h7^ f^7P[2,3-h]^f y^r/!)y 

(371 mg, 0.835 mmol), 4* -(4, 4, 5, 5~X h y * ^/U-l, 
3,2-v?^*st?C2 7 V-2--YyW)T"t hT^y K (262 m 
g, 1.00 mmol), mMi~ V V V J* (222 mg, 2.09 mmol) 
ioXUr- hy*x( h y 7xx;^^7>fy)^7v f !)A 
(0) (20 mg, 0.017 mmol) <D 1, Y^i/^^ly (3 

mL), (1.5 mL) *5«tt^7K (1.5 mL) COB® 

ffiSrS3!l#H«T 85 °CT 15 B*ro»#Lfc. R^I^ 

^36»fc»Sft^S*T*»t:-&» (367 m g> 88%) ?r 

'HNMR (CDCL) 6 1.16 (3H, s), 1.29 (3H, s), 1.33 
(3H, s), 1.43 (3H, s),2. 15 (3H, s), 2.24 (1H, d, J 
= 16.5 Hz), 2.32 (1H, d, J = 16.5 Hz), 3.44 (3H, 
s), 3.93 (1H, s), 3.98 (3H, s), 6.80 (1H, s), 7.32 
-7.76 (9H, m) 0 

mmm 1 3 

N-[3 , -(3,4,8,9-x hy fc Kn-4-fc KP^v^-6-y 
3, 8, 8-yVy^ *J-;Vy a [2, 3-h] ><y*yy 
1'- If 7 31^/1-] -4— f /U]T± hT^ K 
l-(3-7'D^7x^)-3,4,8,9-fh7t Kn-6-y h^f 
i/-3, 3, 8, 8-y-hy* f)Vy a [2, 3-h] ^y^yy 
jsr—}V (820 mg, 1.91 mmol), 4' - (4, 4, 5, 5-7 1 h y / f- 
/\o-l,Z,2-i?**'9-tf*7>-2-<< /W)T* hT^y K (5 
98 mg, 2. 29 mmol), ^SH" h y (505 mg % 4. 76 mm 
ol) teXXfr- hy**( h y y zz.^}Vifrys7 4 l/)/*yi/ 
r>A(0) (44 mg x 0.038 mmol) <D 1, 2-v^ h^S/m^ 
V (7 mL), /—)\, (3.5 mL) fcil^Tk (3.5 mL) 

oi«B«S:a[*#HftT 85 14 BSraJlttLfc. R 
tti/!)*^*7^^o^h^77>f- (^*tWB 
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B^fvu 1:1 (OVXm^/U) KUfcU g^^fvw- 
s;i^x-f^b«SftStT«Bft*ft (550 m 
g, Um 59%) fcfcfc. 

l HNMR (CDCh ) 5 1.24 (3H, s), 1.30 (6H, s), 1.34 
(3H, s), 1.85 (1H, d,J = 6.5 Hz), 2.18 (3H, s), 2. 
28 (2H, s), 3.97 (3H, s), 4.50 (1H, d, J =6.5 Hz), 

6.97 (1H, s), 7.33-7.38 (1H, m), 7.45 (1H, t, J = 

7.5 Hz), 7.45-7.62 (7H, m)„ 

mmm 1 4 

N-[3'-(3,4,8,9-f h7t Kn-6-^ h * v"-3, 3, 8, 8-r 10 

hy/ y?v[2, 3-h] 4 y # / y y- w ao 

[1, l'-tT 7i^]-4-/f/P]7"fe hT5 K 
N-[3'-(3,4,8,9-x f7 fc Ko-4-t Kd^T'>6^ h^r 
>"-3, 3, 8, 8-rh7^ "f-^y d [2, 3-h] ^y^/!) 
^/^)[i f l f -}fy^^/U]-4-^/^]T± hT 5 K (300 m 
g, 0.619 mmolh Kft"r^^(IV) (ft^jftlp p p) (75 
%) (538 mg, 4.6 mmol) ©?dd*/^ (3 mL) 

3 f*m 40 °CT 18 B#ra»#Lfc 0 RlSfi-fr 

i/^jV^-^r /^h^Bit^^tXmmit^ (270 m 20 
g, 90%) Sr#fc 0 

l HNMR (CDC1 3 ) 6 1.34 (6H, br s), 1.56 (6H, s) , 2. 
19 (3H, s), 2. 22-2. 30 (2H, m), 4.00 (3H, s), 7.29- 
7.33 (1H, m), 7.35-7.42 (1H, m), 7.48-7.66 (8H, 
m) 0 

[0 4 8 1 ] 1 5 

N-[3' - (3, 4, 8, 9-r h y fc K n -3; 3, 8, 8-r h 9 ^ fvW-6 

-7x^7P[2,3-h]-f y^-y y v-i-^/w) [i, r-tr? 

x^]-H^]Tt|>7; K 

Hl7;i/toy?^/i'*v8 l-U'-CTir^/UTS 30 
7)[1, r-tT7x-/l/]-3- f/W]-3,4,8,9-r h7t Kn- 
3, 3, 8, 8-fh7^ fvW:7 n [2, 3-h] ^fy^/y >--6->f fV 
x^r/l' (294 mg, 0.501 mmolh :7:h~/U/Kd Vgf (8 
5 mg N 0.70 mmolh (2.3 mg N 0.01 

0 mmolh [1, V-\f7x.~A>]-2-4 is 9 *V 
7tsX7 4y (7.5 mg, 0.021 mmol) joXXf-f H) t 
ert-y h^ri/K (68 mg. 0.71 mmol) <Dh^^> (1 m 
L) iM£S*»ffl«lT 80 TCT? 24 *nMl#Lfc. 

ttttmM**#zvm\mer b v t^mmxm 40 

/U 1:1) K:ffcLT*«frfr4fe (184 m g> JR* 71%) 

l H NMR (CDCh) 6 1.28 (6H, s), 1.32 (6H, s), 2.14 

(3H, s),*2.29 (2H, s),2.78 (2H, s), 7.17 (1H, s), 
7.29-7.78 (14H, m) 0 

mmm 1 6 50 
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[2- (4-7$ S7zl~jV) -4- (3, 4, 8, 9-r h 7 M K o -6-* 
h 3r v^-3, 3, 8, 8-r h7^f;V7u[2, 3-hH V V 

[2-^n^-4-(3,4,8,9-r h7 t Kn-6-^ h^f^-3,3, 
8, 8-r h7^f^7n[2,3-h]^f y^/U y-W/lO? 
^^W]^^v-^^^-/U^^r/V (804 rag, 1. 60mmo 
1), 4' -(4, 4,5,5-r h7^f/H,3,2-i/**t*!P7 
y-2->f^)r-fe hT^y K (460 mg, 1.76 mmol), j^®? 

h y >>A (424 mg N 4.00 mmol) iojzlfr Yy**( Y 
y7x^^7^y)/>7^^A(0) (37 mg x 0.032 m 
mol) CD 1,2-v^ h^v^^ (6 m L) JocttP* (3 m 
L) 0»8ffi&S»9HftT 85 16 B#KI«#iL 

5iiLfc 0 1 M Jfflfc-C^filU 7h7tKn7 

7^30, ^no*/WA-e2|gttfflLfco -frfritfcW 

u aat^DD^c*^ figfnit 
fw- h y 9 saw- h y ^a±-cw», 

5is, mi±mm^tz 0 mm**?;-* (4mD 

b> 0.8 M (4 mL) SrJDA, 

oT [2-[4-(Ti?^vWT 5 J ) 7 x.~/U]-4-(3, 4, 8, 9-r 
F7t Kn-6-^ h ^^-3, 3, 8, 8-r h7^f/^7n[2,3 

^tf i: Ltlt, rixSr^^y-^ (15 
mL) t**PL, *?&T*{bf-*^^ (0. 14 mL) Sr^o 

< «9^t, sa-e 48 mmmwLtzo R^m^mms. 

*7^^nv^77^ (^^tWSS^f/u 3: 
U 2:1 (D^ HI) tCfltU *JH^^» (447 m g> IR* 
54%) Sr#/c 0 

'HNMR (CDC 1 3 ) 61.23 (6H, s), 1.32 (6H, s), 2.32 
(2H, s), 2.67 (2H, s),3. 70 (2H, br s), 3.77 (3H, 
s), 3.91 (3H, s), 4.62 (2H, s), 6.60 (1H, s), 6.71 
(2H, d, J = 8. 7 Hz), 6.86 (1H, d, J = 8. 7 Hz), 7. 
26-7.30 (1H, m),7.32 (1H, d, J = 2.1 Hz), 7.41 (2 
H, d, J = 8.7 Hz) 0 

mmm 1 1 

N-[2'-t: Kp^y-5'-(3,4,8,9-rh7t h^r 
i/-3, 3, 8, 8-r h 7 * =f-/V7 p [2, 3-h] 4 V * J V 
>f ;W [1,1'- 1^7 x^^]-W ;u] 7 1 h 7 5 K 
l-(2,3-v ? t ^^-2,2-^^-5-' <^^/7 
y -/l,)-2-^ f-/^l-/DA/^ (2.51 g, 10.0 mmo 
1) JoctU 5 3-yn^e-4-t Ko*^y^ h y/l- (1.9 
8 g, 10.0 mmol) (7) (10 mL) fcitfRK (5 m 

L) iiSffi(Cii«tK (1.5 mL, 28 mmol) SrJPX., 85 °C 
T 2 H#ffi«#Lfc 0 K(E»frftt*SrJP*., g^K^^ 
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/vx'&ftLtzo nmmz i m si-piWL, 

if-A'«)«S»if/l'/>^/-^ 10:1) (C^L, 2-^ 
□ t-4-(3,4,8,9-fh7t Kn-6-^ h * -y-3, 3, 8, 8-7" 
h7^f/l'7n[2,3-h]'f y=*V y V-l-Y/U) 7 m / — 

>\»z^tsmiit®*it&'gb\.xmtL a ztit 4' -a 4, 

5,5-7" F 7 ^ f ^-1, 3, 2-v?t * t# n 7 /U) 7 10 

±bT=-V K (1.69 g, 6.47 mmol), &&tt b V t> J* 
(1.43 g, 13.5 mmol) fciO'f h7#^( F!i 7x^/1/ 
*^7^y)/<7> ! ^i»(0) (125 mg, 0. 108 mmol) £ 
l,2-i?t h^rv'^y (20 mL) 3o<fct>*7k (10 mL) {CM 
?§L, S*#HMT 85 trei6 ^mmWLtZo KltM 
£W^7ktS1^^/l'&#PXL, W7d^-/N-t/l' 
(Sn°n£) £iILT5i®, 

^Lfc 0 ^I^gl^TvP-^T^bl^b^T 20 

mm\Y&® (994mg, IR« 21%) £#fc„ 

1 H NMR (DMSO-de ) 6 1.11 (6H, s), 1.23 (6H, s), 2.05 

(3H, s), 2.39 (2H, s), 2.60 (2H, s), 3.80 (3H, 
s), 6.79 (1H, s), 6.94 (1H, dd, J = 8. 3, 1.5 Hz), 
7.14 (1H, dd, J = 8.3, 2.2 Hz), 7.19 (1H, d, J = 
2. 2 Hz) , 7. 46 (2H, d, J = 8. 7 Hz) , 7. 59 (2H, d, J = 

8.7 Hz), 9.79 (1H, s), 9.97 (1H, s) 0 

[0482] mm 1 8 

[2-[4-(Tirf-^T? 7)7i=/H-4-(3,4,8, 9-x by 

t b*ci/-3, 3,8,8-r h7^f^7a[2,3-h] 30 

4 V *J y y-l-yf/U) 7i= ^Hr^'y^^x.^)^^-^ 

N-[2'-t Ko^ v--5'- (3,4,8, 9-r h7 t Kn-6-y- |>df- 
v^-3, 3, 8, 8-fh7^ fvl'? n [2, 3-h] -T V * 7 y y-1- 
-f/W)[l, l'-tf7i-/U]-4— (JU]T± hT5 K (243 in 
g, 0.501 mmol) TVW (57 „U 0.6 

0 mmol) <D N,N-y^f/U*;VA7 5 K (0.5 mL) ^ffi 
[-^gf^y^A (90 mg, 0.65 mmol) MUX 2 

G®m*'m. *«sr»*3i^-cttmLfc. 40 

yif/n- 7vi^big,l|{k$tfTaHfl:-&«i (232 m 
g, HX*83%) Sr#fc„ 

H NMR (CDCls) 6 1.24 (6H, s), 1.33 (6H, s), 2.17 
(3H, s), 2.33 (2H, s),2.68 (2H, s), 3.77 (3H, s), 
3.92 (3H, s), 4.64 (2H, s), 6.61 (1H, s), 6.87 (1 
H, d, J = 8.4 Hz), 7.30-7.37 (3H, m), 7.50-7.58 (4 
H, m) 0 

mmm 1 9 

[2-[4-(74rf7WT5; /)7x-/l']-4-(3 l 4,8,9-7 1-7 50 
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t Kd-6-> h^f>3,3,8 1 8-7h7^f/l'7D[2,3-h] 

[2-[4-(T-fe^/WT? 7)7ix/U]-4-(3,4,8,9-f by 
t Kn-6-^ F^fv'-3,3,8,8-Th7^f;l'7n[2,3-h] 
4 y^r/ y y-l-^^)7ix^]tt->ft|^;H^ 
^/P (120 mg, 0.216 mmol) (Dtf /— )V (0.5 mL) !i 
5 M i^mYrt b y t>J*i&W& (88 At L, 0.44 mm 

oi) ^jpx, ^st* 35 ftr$mwLtc 0 w&ts&mz 1 

M igif (0.44 mL, 0.44 mmol) £flnx., ?dd*/W 

{k**T*mk^lb (101 mg, ium 86%) Srfcfc. 
'HNMR (CDC1 3 ) 6 1.14 (6H, s), 1.23 (6H, s), 2.05 
(3H, s) , 2. 37 (2H, s) , 2. 65 (2H, br s) , 3. 82 (3H, 
s), 4.77 (2H, s), 6.82 (1H, s), 7.02 (1H, d, J = 8. 
4 Hz), 7.24-7.31 (2H, m), 7.51 (2H, d, J = 8. 7 H 
z), 7.61 (2H, d,J = 8.7Hz), 9.99 (1H, s). 
2 0 

N-[3'-(3,4,8,9-x h7t Kn-6-^ 1- 3-->-3, 3-^y x 

/u7o[2,3-h]w y+yy y-w/i-)[i, i'-f7x^] 

-4— r^]T-fe h.7S K 

l-(2, 3-v^t KD-7-y hdrv--5-<yy 77-/^-2-^ 
TVW-l-T'WV— (667 mg, 3.00 mmol) 3- 
7'n^>/xh!)/V (546 mg, 3.00 mmol) (Dbfr^- 
> (2 mL) tSXxmWt (1 mL) ftttfcflMEBfe (0.48 m 
L, 9.0 mmol) SrJP^L, 85 'CT* 1 I^NHJWLfc. H)£ 

MffigffiLfc ?iS^*ttv-y *^*7A^ n 
^h^77^- (^^f-y/SP^^ 5:1) iCftU, 1 
-(3-7'nt7i-^)-3,4,8,9-7F7t Kn-6-^ h^r 
->-3,3-/ : yf/l'7P[2,3-h]^ 7^-7!) y ^^tffl^ 
Sr*tt*iLT#fc. rtli 4'-(4,4,5,5-rh7yf 
/U-l, 3, 2-^t^r 7 V-2-^/V) 7t h 7 = !) K (6 
53 mg, 6. 26 mmol) , &&tf- b V V A (663 mg, 6. 26 mm 

ol) jsxrfr- by**{ b y 7x=W^7^y)/<7y 

^A(O) (58 mg, 0.050 mmol) <D 1, 2-v 5 ^ b*i/^$ 
y (6mL), i^y-/W.(3 mL) fcit^TK (3 mL) (7)5i 
®«*^*#HMT 85 °CX 16 B#P^«#Lfc 0 SJ^fl 
iMfefcJictrfln*., S^^f-^T2DUtt(±iLfc: 0 -g-fe-tir/c 
W«»Sr**J iVfifpJfi^ h y IK 

(^drihy/ft^f-/W 1:1 1:3) tC{£L, 
^-^^■^y*»P)fe^kS*Taia^« (522 mg, 
i|X* 39%) 3r#fc„ 

'HNMR (CDCls) 6 1.28 (6H, s), 2.16 (3H, s), 2.43 
(2H, t, J = 8.6 Hz), 2.73 (2H, s), 3.93 (3H, s), 
4.34 (2H, t, J = 8.6 Hz), 6.63 (1H, s), 7. 33 (1H, d 
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t, J = 7.5, 1.4 Hz), 7.44 (1H, t, J = 7.5 Hz), 7.4 
9-7.60 (7H, m) 0 
[0 4 8 3] 2 1 

N-[2-yn*-3'-(3,4,8,9-fF7t Kn-6-y h*'>-3, 
3, 8, 8-T b 7 > a [2, 3-h] ^V^/!Jy-W )V) 

[l,l'-t7i=/V]-H/l']7th7? K 
N-[3' - (3, 4, 8, 9-X h7t K n -6-y h * v"-3, 3, 8, 8-7 1 
h7^f^7n[2,3-h]^ y^f-yU l'-t* 
7ai^/W]-4-'f/W]T-fe h7 5 K (1.64 g, 3.50 tnmol) 
fcitf N-yD^^^^W 5 K (623 mg, 3.50 mmol) . 
(DWmkfiiM (10 mL) MMm^ 2,2'-7/t*X('fy7' 
J-u-b]);l<) (12 rag, 0.073 mmol) £APx., 2.5 B#f^ 

'>t©y * j -*xmm, &t>i£ttmm*m%iim* 
m-rbv v^mmx^a. mmmzftm, *.®*mt 

SritSttv-!J UV^^y^y n-^ h^77^- (-^-y- 
^/g^^/l. 5:1, 1:1 (D^l:3) [CtfcU v^^vWrc 
-X/l--^f->75^|g B B B ^$*TS®ft-g-#J (243 ra 
g, HX* 13%) Sr#7c„ 

'HNMR (CDCla ) 6 1.27 (6H, s), 1.31 (6H, s), 2.24 
(2H, s), 2.27 (3H, s),2. 71 (2H, s), 3.93 (3H, s), 
6.63 (1H, s), 7.38 (1H, dt, J = 7. 8, 1.4 Hz), 7.46 
(1H, t, J = 7.8 Hz), 7.54-7.61 (3H, ra), 7.64 (1H, 
br s), 7.79 (1H, d, J = 2. 4 Hz), 8.40 (1H, d, J = 
8. 1 Hz)„ 

%%m 2 2 

N-[3' -(3, 4, 8, 9-X h7t Kn-6-y h *~>-3, 3, 8, 8-y 
h7;><^7n[2,3-hH 7*/ y y-W/U)[l, l'-tf 

;W]-4--Y/i']'<^-^ VTir hT ? K 
3'-(3,4,8,9-7l-7t Kn-6-y h#->3,3,8,8-f h7 

yf/u7n[2,3-h]-i' y^y y y-i-jM [1, i'-t'7i 

=yw]-4-T5V (171 rag, 0.401 mmol) *3 i t>* h !J ^ 
yl'TS V (67 jaL, 0.48 mmol) CDx F7t KP77V 
(1 mL) mm^, Tk&Ty ^=-^T^=3-/U? a y K (59 
0.45 mmol) IriTL, PST* lO^jf # Lfc, 

famti- b V 7^*^T)5fe#, mtti- bVv^^ML 

b^^b^-art^S^tl (198 mg, J|X* 91%) 
/c 0 

*H NMR (CDCL ) 5 1.26 (6H, s), 1.29 (6H, s), 2.24 
(2H, s), 2.71 (2H, s),3. 76 (2H, s), 3.92 (3H, s), 
6.62 (1H, s), 7.18 (1H, br s), 7.32-7.59 (13H, 
m)„ 

mmm 2 3 

N-[3'-(3,4,8,9-x b7 t Kn-6-y- h * -7-3, 3, 8, 8-y 
b7y?vW-2-^-7K7n[2,3-hHy3-/ y 7-W 
/H[l,l'-t7x=A-]-4-/ f/w]Tir hT$ K 
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N-[3' -(1,2, 3,4,8,9— 3"iffc Kn-6-/- h^v"-3, 3,8,8 

-x h7^/v7D[2,3-h]^ y^f-y py-H^tu'- 

fc"7 i -/P] -4— T^]T ir h7 5. K (425 mg, 0.903 mmo 

l) o/-7/-/u (4 mL) ?§?&(c? y^^fy(vi)|t 

h y 7AH7KfDt)(60 mg, 0. 18 mmol) WtK (0.8 mL) 

* (0.31 g, 2.7 mmol) £}gT, ^fiT? 15 ^PaHf^L 
tz a '&btltzm&mz.30% iiStjb*^*(0. 10 g, 0.88 

mmol) £ja;t, ^?a-e 8 mmwLtc, Rfcm&mz. 

10 *?rJDx, K^^WT-2|HlttttiLfc 0 1^-£/cW«£/f 

^^^.-^^h^Bit^^xmm^m (295 mg , 

HX* 67%) 

'H NMR (CDCL) 6 1.23 (3H, br s), 1.28 (3H, br s), 
1.51 (3H, br s), 1.52(3H, br s), 2.01 (1H, d, J = 
15.9 Hz), 2.05-2.14 (1H, m), 2.14 (3H, s),3.06 (l 
H, d, J = 15.6 Hz), 3.13 (1H, d, J = 15.6 Hz), 3.9 
2 (3H, s), 6.65 (1H, s), 7.36-7.41 (1H, ra), 7.41- 
7.53 (5H, m), 7.56 (1H, dt, J = 7. 7, 1. 7 Hz) , 7.58- 
20 7.61 (1H, m), 7.75 (1H, br s)„ 

[0 4 8 4] mmm 2 4 

8,9—71: Ka-6-y h 3-7-8, 8--JJ J-/V-\-7 zr. =-!V7 
n[2, 3-hW 7*7 V 7 

3,4,8,9-f F7t Ko-6-y 1- 3 -7-8, 8--7y =f-/V-\-y 
i =./Vyu [2, 3-h] -f V*/ y y^BM. (516 rag, 1.50 
mmol) &7k (5 mL) (C?g$?U 1 M frMikl- h V 7^* 

SrxTJt KPt7^wy (3 mL) (C^?L, 10% s<y*s 
30 yJ^/fim (50% -^*p°p) (0. 10 g) ^APx., ^*#ISM 

t, i8o °cr- 2.5 B#ra«»tfc 0 mfcM&mz.mmx. 

Mit^m (288 rag, IR^ 63%) Sr#fc 8 

jgi/& 166-167 1:,, 

'HNMR (CDCL) 6 1.39 (6H, s), 2.49 (2H, s), 4.04 
(3H, s), 7.08 (1H, s), 7. 37-7.50 (5H, m), 7.54 (1H, 
d, J = 5. 6 Hz), 8.38 (1H, d, J = 5. 6 Hz)„ 
2 5 

40 8,9-v^t Kn-6-y h^rv'-3,8,8-h!Jyf/H-7x = 

jvy n[2, 3-h]-< y^-y y > 

3,4,8,9-^1; Kn-6-/- h^->-3,8,8- h y y fyV-1-7 
i^7p [2, 3-h] -i y*J y ^ (0.81 g, 2. 5 mmol) 
t 10% ;<yi>yJ»/l%m (0.94 g) Or 7J t Knf7^ 
U>- (10 mL) <Dm.-£mi: 200 °C-C- 19 Bf^fi^ Ltc 0 

Ritm^uix^mLtzm, 2 m ^*ig^^^ 
*Mk.tz a Tkm^mm^^xm^Ltz^, 8 m 
i- b y vJ*7S<.mmzMx.7/\'* ym^Ltz, ^wm*£V 

50 ATK^MT^Lfc^, h y 7^T'^L, MJE 
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©*2:l) tilLT, &ISiflSr#fc 0 #fctLfcftS B B B 

$3 (0.28 g, JR* 35%) &mit 0 
141-142 °C 0 

l H NMR (CDCls) 6 1.37 (6H, s), 2.43 (2H, s), 2.66 
(3H, s), 4.02 (3H, s),6.99 (1H, s), 7.39-7.43 (6H, 
m)o 

mmm2 6 10 
p[2,3-hH y^y y tvisvw. ^f/^x^f^ 

3,4,8,9-f h7t Kn-6-y h * v--8, 
^^/^^n[2,3-h]^ y^r/ y >--3-# y ^ 

jr^X/l" (1.43 g, 3.91 mmol) (7)^r->U> (10 mL) S 

»ffilC 10% (50% ^*p p p) (0.30 g) 

»|c^DD*^Sraix., ftjR£r*iH, 5ffi£»±«ffi 
Lfc 0 KS^^^/^-x/wSrJPx., £Sb h b£5&LT 

(903 mg, Um 64%) «r»fc 0 20 
m& 225-227 °C 0 

'HNMR (CDCls ) 6 1.39 (6H, s), 2.45 (2H, s), 4.01 
(3H, s), 4.06 (3H, s),7.23 (1H, s), 7.38-7.49 (5H, 
m), 8.50 (1H, s) e 

[0 4 8 5] mmm 2 1 

8,9-yt Kn-6-y b^->-S t S-iy^^/^-l-y^=-/uy 

d [2, 3-h] >r y y y /ud? >m 

8,9-i/fc Kn-6-y N^ri/-8, ^-l-^^^/W7 

u [2, 3-h] >r y^y y ^f/i-xxf^ 

(922 rag, 2.54 mmol) <D*?S—/U (5 mL) SjSffi(C 2 30 
M *6£{l^ h V ^AzK^ffi (5.0 mL, 10 mmol) Sr^P 

aa-p 15 mm, so 5 #ra«#Lfc 0 Rjsjs 

1 M MM (10.0 mL, 10.0 mmol) SrJPx., jfffl 

(860 mg, 97%) £#/c D 

RA 256-258 °C (##), 

! HNMR (CDCls) - 6 1.41 (6H, s), 2.51 (2H, s), 4.08 
(3H, s), 7.27 (1H, s),7. 38-7. 57 (5H, m), 8.53 (1H, 

s). 

mmm 2 8 40 

8,9-i/t Kn-6-y h^r^-8,8-^y f/l/-l-7x^/^7 

p [2, 3-hH y^y y >-3-*yu#**5 k 

8,9-^b Kn-6-y h*->-8,8-^^^Wl-7a:^/l/7 

p[2,3-h]^y^;yy-3-*/^>i (1.06 g , 3.03 m 
moi) fcj:i> + i-t Kp^y-iH-^yy' h yr/-;u • 7 

y^^VJ±m (554 mg, 3.64 mmol) (D ^N-v^^* 
/UJ±7* K (5 mL) mmCykftT l-^^/U-3-(3-v ; y 
f^T;;7 , P \*JV)1$A,1£*M ? KI6»&(756 mg, 3. 
94 mmol) £JPx., SiST? 16 BfflMtftLfco SfSiB^ 

•^TklsiWfifdftK**^ h y * AjjcSiSfcanx., y 50 
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fiwttfb-*- h y ^A7K«ffit?tt*, flSK^ h y -?a±t* 

7l,ai-x/W^^W^B S B$:2[H]ffoT^Sjt:^ (725 m 
g> ft* 67%) £#fc 0 
R,£ 232-238 to 

'HNMR (CDCls) 6 1.40 (6H, s), 2.49 (2H, s) , 4.06 
(3H, s), 5.56 (1H, brs), 7.23 (1H, s), 7.38-7.55 
(5H, m), 8.00 (1H, br s), 8.51 (1H, s) Q 

mmm 2 9 

Ko-6-y h^v--N,N,8,8-x h 5^^-1-7 

x n [2, 3-h] ^ y y y y-3-*/^>f K 

8,9-^fc Kn-6-y h^rv'-8,8-v J y =f-jV-\-y ^^;vy 
p[2,3-h]^y^/yy-3-*/^>| (1.06 g, 3.03 m 
mol) ioitf 1-fc Kn^v'-IH-^O-^/ h y 7V— /V—ik 
Wfo (511 mg, 3.34 mmol) <D ^N-^^fWMT; 
K (5 mL) SSffitC 2 M yyf/V7;Wrh7t Kn 
yy^W (1.8 mL, 3.6 mmol) ?:*Px, 1"^ 

f ;w3-(3-yy f/^r y yp w*/wf y^f $ kj£ 

(756 mg, 3.94 mmol) SrJPx.-, 15 i^jf 

jmWLZlNTLs Rl^f^T* 2 HOJfttti L/c 0 ^;bi*rfc% 

1:3) (C^tL, 

^^h^Bit^-^xmmi^m (915 mg , jk* sow 

R^ 204-208 °C 0 

'HNMR (CDCls) 6 1.39 (6H, s), 2.48 (2H, s) , 3.13 
(3H, s), 3.17 (3H, s),4.05 (3H, s), 7.13 (1H, s), 
7.35-7.50 (5H, m), 7.98 (1H, s) Q 

[0 4 8 6] MM®] 3 0 
8,9-v^t Kn-6-y h i/-8, 8-^y ^^/W-N- 

(4-t°y n~/)s)yu[2, 3-h]-r y^-y y v-3-*/i^^>i^ 
5 K 

8,9-v^fc Kn-6-y F^'>-8,8-v/y f/H-7x^7 
n[2,3-h]>fydryyy-3-*^yi (364 mg, 1.04 m 
mol) KMittt-zV (1 mL) £^o< «9*Px., 15^K 

x., ffS«£E*ffiL, gljSSrh/^y (1 mL) {CMM L 
/Co ^(DS^ffiSr 4-T5 y fc°y v?>- (I47mg, 1. 56 mmo 
1) *5<tWft»**^ h y (524 mg, 6.24 mmol) <D 

fh7tKP77^ (5 mL) tSj:^* (5 mL) Sl^ffitC 

Ap^l, Sat? 2 etrfl*^Lfc 0 K*Sa*ftfc*S:JP 
*3 it/ftSi*^ h y ^ A*^ffi^», ikk^- h y ^ 

*f)VjjyK$ P-7^^77^- (— *fy/fti|xf;P 
2:1) tC^L, ^ P P*/VA-yxf /Vx-f/VjJ^S 
^LTSSlfc^ (108 mg, JR* 24%) «r#fc 0 
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'HNMR (CDCh) 5 1.41 (6H, s), 2.49 (2H, s), 4.08 
(3H, s), 7.28 (1H, s), 7.41-7. 59 (5H, m), 7.71 (2H, 
d, J = 6.2 Hz), 8.53 (2H, d, J = 6. 2 Hz), 8. 59 (1 

H, s), 10.28 (1H, br s)„ 

mmm 3 1 

8,9-7fc Kn-6-7 b*i/-8, 8-^^^-1-71^7 

p[2,3-h]^y^; ]) 7-3-7*7-^ 

3, 4, 8, 9-r h 7 t Kn-6-7 h v-8, 8-^7 
s=^7o[2,3-h]>f y^y y 7-3-7 9 ;->v (351 m 
g, 1.04 ramol) <D=fl3\l Yny-y^W (3 mL) BMW. 10 
lc 10% (50% (70 rag) SrJD 

^siimr isot;-? 2.5 mmmwLtc, Kitm 

L/c„ ?m$:i'!)Z7;l'*7^?v?W77 4- 
3rfy/S|i^ 3:1, 1:1 ©He 1:3) CftL, 
x.?jl<-^3(-9->frb&Milk£ J £Xmmik&® (133 m 
g, J)X* 38%) &mit 0 

H NMR (CDCh) 6 1.38 (6H, s), 2.46 (2H, s), 3.30- 
3.45 (1H, br), 4.03 (3H, s), 4.86 (2H, br s), 7.06 
(1H, s), 7.37-7.51 (5H, ra), 7.52 (1H, s) D 20 
(W&&f&m 8,9-^t Kn-6-7 h=3r->-8,8-^.^^ 

-i-7i^7P[2,3-h]^y^y y 7-3-yjA-tf7g? 7 

=f-/V3L7,f)\y (1.82 g, 5.01 ramol) ©f F7t Kd7 
7 7 (30mL) HySj^tC -10 70% S?fc Knfc';*(2- 

7 h^->^h^^)T/^^.ymi-h]) l>V^/^xyiffi 

(2.9 mL, 10 ramol) ^ITL, HtffiT* 20 #i?58l#L 
/Co /-/V (5 mL) 2 M 

ft+ h y (15 mU&iBT. ^?fi(c#M$-Br 

/Co *T«S*#I*U zkif £g»i^Tttt±!L/Co £ 

*>*fc*i«i«r*-e2iaas», «j±s^l/c„ gsat&g* 30 
wt*<7-*-^*v^frbi£&<k£#x&m<k&to (i. 41 
g , mm 84%) sr»fc. 

H*0U 3 2 

N-^/MHte.g-^fc KP-6-y ^-7-8, 8-^7 ^/l-- 
1-7 jl =DV 7 D [2, 3-h] -Y y^r 7 y 7-3--f /1-) 7 ^Vkl ^ 
?7757 

8,9-7t Kn-6-7 ^^-7-8,8-^^^1-71^7 
D [2, 3-h] -Y 7*7 y 7-3-7 7 7 —A- (336 rag, 1.00 m 
mol) h y 7i=/l'*X7^ 7 (263 rag, 1.00 mm 

ol) <DT± A (2 mL) HiSffifC, i?if;U75 40 

7 (0.21 mL, 2.0mmol) HXXimMit^B (0.15 mL, 

I. 6 ramol) £*0x., 1.5 Bf fflflD^liiSft L/c 0 K£S4Mfe 
Id 10% fi|fil*^«[*S«tU«^3if-/W3:— r/WSrJPx.. * 

S£t>», #1M* 10% l^gfzk^T'ttffiLfCo £fr 
/Co W4Sil£i$ffitfisL, »aE«r4KStt^y UfWy 

J* 7 W7 Y 7° 7 7 4 — (^= 3 f-y-y/g^®?^^ 3:1) \Z 
« (154 mg, 39%) £#/c c ' 

'HNMR (CDCh) 6 1.11 (6H, t, J = 7. 1 Hz), 1.37 (6 50 
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H, s), 2.44 (2H, s), 2.67 (4H, q, J = 7. 1 Hz), 3.8 
9 (2H, s), 4.02 (3H, s), 7.08 (1H, s), 7.37-7.48 
(5H, m), 7.73 (1H, s)„ 
[0 4 8 7] HJS01J 3 3 
3-(^DP^f;l')-8,9-yt Kn-6-7 h *cis-8, 8-77 
fywi-7x=/V7P[2, 3-hM y^fyy »M.mtM. 
8, 9-i/t Kn-6-7 ^7-8, 8-77 ^i^-X-y s.=-)V7 
a [2, 3-h] -f 7 * 7 y y-3-7 7 7 — /U (2. 47 g, 7. 36 m 
mol) <D l,2-y?nni^ (25 mL) SJKlCiftfk^^- 
-/W (5.4 mL, 74 mmol) &«ST U MUX 2 H#PsHJM$ 

t/co £a&ftgtt*llfcEE*ttU mft&v=rA>=.-? 

^xfcfrLxmmik&m (2.84 g , nx* 99%) &&iz 0 

'HNMR (CDCh) 6 1.41 (6H, s), 2.49 (2H, s), 4.14 
(3H, s), 5.43 (2H, s),7.31 (1H, s), 7.49-7.72 (5H, 
m), 8. 10 (1H, s) 0 

mmm 3 a 

2- [(8,9-7t Kn-6-7; h^r-y-8, 8-^7^-1-7*^ 
A 7 v [2, 3-h] -i V*cS y y-3— r M 7 7Vl-]-lH-7 7 << 
7 K— /U-l,3(2H)-v?^-y 

3- (7 n □7^)-8,9-v ? t Kn-6-7 r- =*-"7-8, 8— 77 
f/l/-l-7xn^7P[2,3-h]7y^r/ y (2.60 

g, 6. 66 mmol) fciTJ^fbx r- 7 7*fv7T7*rL7.A 
(215 mg, 0.667 mmol) <D N, N-77 f;u*;VA7 5 K 
(25 mL) gf«JCjKK*y 7-^ (1.39 g, 10. 1 mmol) *3 
<fct>*7 7A-f 5 K7J y 7-k (90%) (2.06 g, 10.0 mmol) 

^ab^l, aa-e 24 mm&WLtz 0 K&m&m\z.fc* 
*nx, ft»ai^u-e2iHittiaiLfc D -g-^it/cwiss^* 

^^-7-^h^nit^Xmm^m (2.38 g, ItX* 
77%) *#fc 0 

H NMR (CDCh) 6 1.35 (6H, s), 2.43 (2H, s), 3.96 
(3H, s), 5.18 (2H, s),6.97 (1H, s), 7.32 (1H, s), 
7.35-7.48 (5H, m), 7.71-7.82 (2H, m), 7.88-7.97 (2 
H, m) 0 

3 5 

8,9-^1: Kn-6-7 h^-y-8, 8-v=7 f/H-7i= )V7 
n [2, 3-hM 7*7 y 7-3-^^7757 
2-[(8,9-v ? t Kn-6-7 h^7-8,8-7yf/l'-l-7i = 
A-7n[2,3-hM ydr7 y 7-3-^ /P) 7 ^/W]-1H— f 7^ 
7 K-/W1.3(2H)-v ? ^-7 (2.15 g, 4.63 imoDOi? 
7-/W (25 mL) SjBfKfdt Y7^-imm (0.52 m 
L, 11 ramol) tcMTL. 2.5 NflBJJPjRiSift L^i. 

^ic i m imit-r v y 7A*i« (25 mD §ripx, * 

•y-7A^^ B B B ^^-li-Tajf!^^ (1.33 g, J|K* 86%) 

'HNMR (CDCh) 5 1.37 (6H, s), 2.44 (2H, s), 4.03 
(3H, s), 4.08 (2H, s),7.06 (1H, s), 7.35-7.49 (5H, 
m), 7.53 (1H, s)o 
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[0 4 8 8] mmm 3 6 

Kn-6-y h*:y-N,N,8,8-x h7^f/Wl-7 
x^/V7n[2, 3-hM U y-3-y ? >T * > 

8,9-i/fc K*-6-y h^>-8,8-^y ^/W-?;*:^:? 

p[2,3-h]>fy^y!Jy-3^^yT;y (400 mg, 1.20 

mmol) <D*rfk (1.5 mL) §JKtC 37% ^^ATyVft K 
(0.20 mL, 2.7 mmol) SrjRTU 100 2 0# 

*fc#BMifr*T?2lilft», Sffi»jmLfe 0 gH6S::fi£ io 

fc3*T*«frfr» (176 mg, IK* 40%) £#fc 0 
1 H NMR (CDCh) 5 1.37 (6H, s), 2.37 (6H, s), 2.44 
(2H, s), 3.75 (2H, s),4. 02 (3H, s), 7.06 (1H, s), 
7.35-7.47 (5H, m), 7.64 (1H, s) 0 

mmm 3 7 

l-[4-(7tf;U7; ;)y*~/U]- 8,9-v^fc Kn-6-y 
F^^-8,8-> ? ^f/V7D[2, 3-hM y^y y y-3-*yv 

3-(2,3-^t Kn-7-y ^^^-^^f/H^yyy 
7~M-2-l( h y yrc^/p^^^y^y x»r^ y ]-2 

-7°n^y| y ^✓zh.XtvI' (2.40 g, 4.46 mmol) io 
<fctf 4-(7tf/^7 5y)^yXT^ft K (1.09 g, 
6.68 mmol) ©=bn^y (40 mL) aSRSra*#ffl 
170 °C"C 23 B#ra«#Lfc 0 SJCii^»S:8ff» 

h y 9A*flHftT?as*, saw h y ^^±-eftj», 6 

^-x/V^Px.T^^^*T*S{t:^ (291 nig, IR 
*16%) Sr#fc G 

*HNMR (DMS0-d 6 ) 6 1.31 (6H, s), 2.10 (3H, s), 2.5 
2 (2H, s), 3.88 (3H, s), 3.96 (3H, s), 7.33 (2H, 
d, J = 8.4 Hz), 7.68 (1H, s), 7.72 (2H, d, J= 8. 4 
Hz), 8.51 (1H, s), 10.31 (1H, s) 0 

mmm 3 8 

1- (3--?V£y x.~M-8,9-i/\i Kn-6-7« h^rv-8,8- 40 

v>y f/i/7n [2, 3-h] <i y*y y'y-3-*/«yf y 

2- T K-3- [4- (3-^ p ^e-<> ✓ >T ^) -2, 3- i?h Kn-7- 
y h * v/-2, 2- y y y 7 5 - -2- ^ P ^ y 
gg ^fvWx^TVW (878 mg, 1.81 mmol) CO h;^x> 
(18 mL) SSftfcffi y h y ^^/W (0. 34 mL, 2. 0 mmo 
1) SrJPi, SfiT?3 0#Pfl, 50 TCC 30 $Mfflt#Lfc. 

#6nfc»**icffiy>iihy3if-/u (o. 10 mL, 0.58 

mmol) SrJnx., 50 °CT 1.5 «p|B»»Lfc. E*S»-&ft 
£^ffitJj®L, ^ DD*y^- -^3:^31— x/Wsa^lf 50 
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^sLT^JS^tl (614 mg, IR*77») fc#fc 0 
X H NMR (CDCh) 6 1.42 (6H, br s), 2.50 (2H, s), 4. 
01 (3H, s), 4.06 (3H,s), 7.23 (1H, s), 7.25-7.37 
(2H, m), 7.58-7.64 (2H, m), 8.50 (1H, s) G 

[0 4 8 9] mmm 3 9 

l-(3>7? /7=c.~/ls)-8, 9->>t: Kn-6-y h^v-8,8- 

v^^^/w^p[2,3-h]-r y^y y y-3-*^#yB y ^ 

l-(3-^P^7 3i^/^)-8,9-^t: Kn-6-y h^v-8,8- 

^f/v7n[2,3-h]>fy^y y y-3-*/w#^K 

/l^^X/l" (664 mg, 1.50 mmol), ^^7x/W; 
y (327 mg, 1.80 mmol), h V X (^^v/ y r^7t 
hy)H/N7i/^jU (14 mg, 0.015 mmol), 2, 2' -If* 

(^73in/w*^7>f y)-i, l'-tr-j^^ (28m g , 0.04 

5 mmol) 33 itf-}- h y ^ A tert-:/ h > K (202 mg, 
2.10 mmol) Of/Vxy (3 mL) BiB*Sr**#H*iT 
80 TCtf 3 l*|RHt»Lfc. KrtJ»-&«{C**«:JP*., ft 

ipjfi^^ h y ^A^sR-caa*, mwt-r h y **±-cr 

(15 mL) fcStfU 2 M It (1 mL) SrJO*., Sffltf 1 

/Vx-f/WtftilLTSaift^ft (180 mg, IK* 32%) 

'HNMR (CDCIs ) 6 1.40 (3H, s), 1.43 (3H, s), 2.54 
(1H, d, J = 16.3 Hz), 2. 70 (1H, d, J = 16.3 Hz), 3. 
75 (2H, br s), 4.00 (3H, s), 4.06 (3H, s), 6. 71-6.8 
1 (3H, m), 7.15-7.26 (2H, m), 8.48 (1H, s) 0 

Wkmi 0 

l-(4'-T^ / [1, V -\?y 3L~;V\-$-' (/V)-8,9-i/K Kp 
-6-y h^ri/-8,8-^f/l/7n[2,3-h]^ yV-3- 

*yi/#y8 y^/^^x/i^ 

l-(3-7'nf7 31 :=:/!✓) -8, 9- v^b: Kn-6-y 

y^f^7n[2,3-h]^y^y y v-3-*yi/*y» y 

/^^7^ (443 mg, 1.00 mmol), 4' -(4, 4, 5, 5-r hy 
^^/V-\^ t 2—J^^uyy-2-^;V)T^^ > (263 
mg, 1.20 mmol), j^g^^hy^A (159 mg, 1. 50 mmo 

1) tekxiT hy*x(hv y^^/^xy^ 

^i^(O) (24 mg, 0.021 mmol) <D 1,2-^y h*is^# 
> (4 mL) fcit/TK (1.5 mL) (DMffllfc&l&^^B^T 

so 14 mrmwbtzo sjca^*^**^*., * 
^ h y 9A7k**t?«s», h y ^^-ssttv'ii 

*y^SriiLT«:«l (^**V/SWfc3i^ 1:1 ©ft 
1:2 -CSfflh «E»«6Ufco 

|fc3i^^fe|flS*LT*mk-&* (317 mg, Um 70 
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%) mtz Q 

: HNMR (CDCh ) 5 1.36 (3H, s), 1.39 (3H, s), 2.53 
(2H, s), 3.74 (2H, brs), 4.01 (3H, s), 4.06 (3H, 
s), 6.75 (2H, d, J = 8.8 Hz), 7.23 (1H, s),7.32 (l 
H, dt, J =7. 3, 3.0 Hz), 7.42-7.51 (3H, m), 7.58 
(1H, t, J = 3.0Hz), 7.63 (1H, dt, J = 7. 9, 3. 0 H 
z), 8.51 (1H, s) 0 
HJ£0fl 4 1 

^[^-(Tt^TS/)!!, l'-lf:7:n=^]-3->f /W]-8, 
9-v>fc Kn-6-y F^>8,8-^^7P[2,3-h]^y 10 

i-(4'-T5 y [1, r - tr 7 ^ -a-] -3-^/^-8,9-^1: kp 

-6-y h^rv'-8,8-v ? y fvw:7 u [2, 3-hM V^r / y >-3- 
Idfr-RvW. t^JV^T.y-jV (200 mg N 0.440 mmol) <D 
r- by fc (1 mL) fci^uD*/^ (3 m 

L) ^^TkftLkT* h y ^fvPT 5 > (80 At L N 0. 57 mm 
ol) joit/Tir^W^n ]} K (38 0.53 mmol) £ 

MTU io $>lfflt#Lfc. SJ6il^fc^*i3j:Vfifp 

ftWLk, -frfc>*fc*»iS:ftfpii<b^ h y 20 

^^^g 0 B B {t:§ii:TSS^^ (191 mg % HX* 87%) £ 

1 H NMR (CDCh) 6 1.35 (3H, s), 1.40 (3H, s), 2.08 
(3H, s), 2.45 (1H, d,J = 16.3 Hz), 2.58 (1H, d, J 
= 16.3 Hz), 4.00 (3H, s), 4.07 (3H, s), 7.24-7.63 
(9H, m), 8.36 (1H, br s), 8.54 (1H, s) D 
[0 4 9 0] mHBM4 2 

l-(3-7 , P : e7x^)-8,9-v J t Kn-6-^ h3rv"-8,8- 30 

^f^7P[2, 3-h] 4 y^y y v-3-y 9 j—>v 
Wf;v7P[2,3-h]^y^y v>-3-jj/utf>m y^ 

/V^y^rjV (1. 11 g N 2.51 mmol) <Dy~ byt Kd77 
y (15 mL) MMmc -5 °CX* 70% i/fc Kp^(2-7 

(1.5 mL N 5.3 mmol) «r«ST. l^fiT? 15 £NHf#L, 
/Co RfcU&mc^ 9 S—JV (2.5 mL) *5±t/ 2 M * 
■Mt*hy9**»« (7.5 mL) SrJPi, SflCML 

!/A^7^^D-7F^77>f- (^^y/wtm^ 

f-tvr.u hi h2) (ctfcU Rita:^- ^aif- 
/Ua:-'r/^bttftftS*T*mb-&» (688 m g> 
66%) £#fc 0 

l HNMR (CDCh) 6 1.41 (3H, s), 1.42 (3H, s), 2.51 
(2H, s), 3.25 (1H, t,J = 5.3 Hz), 4.04 (3H, s), 4. 
86 (2H, d, J = 5.3 Hz), 7.07 (1H, s), 7.33-7.40 (2 
H, m), 7.54-7.65 (3H, m) Q 

M 4 3 50 
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1- (3-:/ p^t7x^)-3-(^ DP^;M-8,9-i/t Kd 
-6-y h^^-S.S-^^^/Wl-^^^/U^u^S-hl-Y V 

1- (3-^n^-7ai^/^)-8 f 9-^t: Kn-6-y h^v^-8,8- 

v>y =f-)\>y a [2, 3-h] 4 y * y y >-3-y * y (4. 74 

g, 11.4 mmol) (D 1,2-^PPX^y (35 mL)Sgy§7& 
lC*»±T*J6ft^*^/W (4.2 mL, 58 mmol) SrjjgT, 
m&X* 50 $MHH»#Lfc 0 SJ6ffi-&«*«l£*jBiL, £ 

1, 2-v^y p nm^ y-i/=c.^/\s3i--^jufrbffiBB 
fc**T*«fc£« (5.27 g, Jft* 99%) £#fc 0 
1 H NMR (CDCh) 6 1.42.(3H, s), 1.50 (3H, s), 2.44 
(1H, d, J = 16.5 Hz), 2. 63 (1H, d, J = 16.5 Hz), 4. 
16 (3H, s), 5.42 (2H, s), 7.33 (1H, s), 7.45-7.67 
(3H, m), 7.76-7.84 (1H, m), 8.14 (1H, s), 

mmm 4 a 

2- [ [ 1- (3- :/ p 7 m :=.;U) -8, 9- is h Kn-6-y h^y- 

8, 8- i? y *f->v y d [2, 3-h] ^ y ^ y y y-3--f /u] y ^] 

-1H--Y y>T > K-/W1, 3(2H)-v ? ^y 
l-(3-7 f n^e7x^)-3-(^ d u^f/V)-8,9-^t Kn 
-6-y h^rv'-8,8-v?y ^-l-^^^ywy u [2, 3-hH V 

y (5.02 g/10.7 mmol) & itfJMfcx h 

?7?-/l'Tl'*~$J* (345 mg N 1.07 mmol) (7) N, N-v? 
^f/WA7> K (40 mL) Sftfcftlfc* y (2.2 
2 g, 16.1 mmol) *S <fc 7 * /WT $ K* y ^ (90%) 
(3.31 g N 16.1 mmol) £JPx., ^fi"C 14 HtPdMJK^L 

**5 ±tfftft*jk^ h y 9**»«-ca&itK h y 

- (^^fy/ftSxf/l/ 3:1 2:1) tC^l^ 

h^-^^/^-x^^^ff^ B B 0 LTSM^tl (4. 
27 g> tum 73%) Sr»fc 0 

1 H NMR (CDCh) 6 1.39 (6H, br s), 2.48 (2H, s) , 3. 
97 (3H, s), 5.17 (2H, s), 6.98 (1H, s), 7.28-7.44 
(3H, m), 7.55-7.63 (2H, m), 7.72-7.82 (2H, m), 7.8 
8-7.98 (2H, m) 0 
[0 4 9 1] 4 5 

1- (3-Z?u*yzL^;l<)-8,9-i/t Kn-6-y h^rv^-8,8- 

v^y fjvy n [2, 3-h] ^ y * / y v-3-y ^yr?> 

2- [[l-(3-^C2^^i^7^)-8,9-v ; b Kn-6-y h^fv-- 

8, 8- ^/w^ p [2, 3-h] >f y * y y y-3->r yw] y ^^] 

-1H-^ 7^^ K-/^-l, 3 (2H)-v ? ^">' (4.69 g N 8.63 mm 
ol) (D^9 /-/U (50 mL) l«Ct K7>^-7k?P 
4fe (0.97 mL, 20 mmol) fcJDA, 2 ^flBJP«aiStLfc. 

Rj6j»fr*»ii i m frmti- b y $j±7kmm2o m o 

yAy;v*7A?D7h^77>f- (ftK^^w^UB 
Wt^ s ?/W*9/—/l' 10: 1) (cftt^ ftK^f-yu-^dt- 
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■9->frt>%$,ik&1tX$tm{kGm (2.70 g, 1|X* 76%) 

'H MR (CDCL,) 5 1.41 (6H, br s), 2.49 (2H, s), 4. 
03 (3H, s), 4.08 (2H,s), 7.06 (1H, s), 7.28-7.39 
(2H, m), 7.55 (1H, s), 7.56-7.63 (2H, m) 0 
MMffl 4 6 

[[l-(3-^u : e7i=/l')-8,9-^t Kn-6-y b^->-8,8 
-^f;l'7n[2,3-h]-f y^r/ U y-3—f /W] * fvP] * 
/W^yg? 1, l-v^^vl^r^vl^c^x/W 
l-(3-7'n^7a=;l/)-8,9-v i t Kn-6-y b^r-y-8,8- 10 

-yy^yofrs-hH y^-y yy-3-^^y7?y (2. 

28 g, 5.52 mmol) ©l^x^/U (10 mL) mm^'ft 
T, "^^^-tert-y'^/L- (1.33 g, 6.09 mmol) ©g£ 

lif/i- (2 mD m&<Di®¥£ZMz., ■muiz^-u. % 

y->frt>&iBlt£ltxmMfc&® (2.74 g, i|X$ 97%) 

'H NMR (CDC1 3 ) 8 1.41 (6H, br s), 1.47 (9H,. s), 2. 

49 (2H, s) , 4. 03 (3H, s) , 4. 53 (2H, d, J = 5. 4 Hz) , 20 

5.30-5.50 (1H, br), 7.06 (1H, s), 7.32-7.40 (2H, 
m), 7.52-7.65 (3H, m)„ 

mm a 7 

[[l-(3-7;/7i=;M-8,9-> ! t h*~>-8,8 

-^f^7P [2, 3-h] y * y y y-w >\>} y ^vi/j * 

/W^ygg 1, l-v>y iVzsl^^t )V 

[[l-(3-yn^-7oi^/P)-8,9-v ? fc Kn-6-y h^r^-8,8 
-y y fvP? n [2, 3-h] -TV * / !) y-3— f A'] /• 9vP] U 

1, l-v^ ^vl^fvKr*^ (2.60 g, 5.0 
6 mmol), ^y/7i7 y-f 5 y (1. 10 g, 6.07 mmo 30 
1), HI^(^>v>!Jf>7thy)r/'!7v ! ^ (11 
6 mg, 0.127 mmol), 2, 2' - 1'* (yy zc^/V-** 7 / ) 
-1, r-fcT-?-7?vW (237 mg, 0.381 mmol) doit/^KU 
OA tert-y" h^r-y K (681 mg, 7.09 mmol) ©h^x 
y (10 mL) !B»?K$:S*#HaCT 80^CT* 14 l$|RH|# 
Lfc„ Rissole**;**., ff||3:^/u-C2|Hl»aL 

aSESrx h7t Ko7 5y (50 mL) fC?£fi?L, zk?frT 
1 M (10 mL) ^APX, HfflT? 40 frm&WLtz. 

Kjfcu&mzfrzmiL. $mtm*m-r v y oa*^ 40 

v-? Yfyy 4- h*tWftl!x^3:i ©ft 
1:1) f£«L, »**f-/l'-^*f-^*»f>IS*ft**T 
(1. 28 g, 1|X^ 56%) £#fc„ 
'H NMR (CDCL) 6 1.34 (3H, br s), 1.40 (3H, br s), 
1.47 (9H, s), 2.52 (1H, d, J = 16.3 Hz), 2.66 (1 
H, d, J = 16.3 Hz), 3.76 (2H, br s), 4.02 (3H, s), 
4.52 (2H, d, J = 6. 0 Hz), 5.35-5.53 (1H, br), 6.7 
0-6.81 (3H, m), 7.04 (1H, s), 7.18-7.28 (1H, m), 50 
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7.51 (1H, s). 

[0492] mmm4 8 

[[4-[[[3-[3-[[[(l, l-i?*fvl«ac h#5')#A'jJ?=/U]T 
iy]^f^H,9-v?t Kn-6-y h*v'-8,8— fvW 
yn[2,3-h]-Y y^y y y-K;l/]7ix/U]7 5y)* 

/W7)f Xi/W] 7 XVP] y ^Vl^] 5js ?fc y@g i/OL^/VZL x y- 
)V 

[[l-(3-7^7x=;V)-8,9-^t Kn-6-y b=*ry-8,8 

- v? y ^-/w y n [2, 3-h] 4 y * y y y-3--< >v\ y ^] * 

/W^^S 1, l-v?y fv^^yp^r^fvP (1.00 g, 2.2 
2 mmol), 4-tf^x |«^y*^7^x^)y f;l/]$gf 
S£ (666 mg, 2.45 mmol) *3it^ 1-t Kn ^--y-lH-^y 
5/ b y T y*— /W— zkf (375 mg, 2.45 mmol) <D N, N- 
'^f/^WT; K (10 mL) l-^^/U-3-(3- 
i?*?A'T 5 / y°n fcVU) TJ/Utf" 5 Kttlfett (554 m 
g, 2. 89 mmol) 33 «ktf f, y rc^/UT 5 V (0.35 mL, 2.5 
mmol) £JQ;t, ^ST' 24 B#^#L/c„ E£S£* 
f^**s it/JSfngliSTK*^ b y ^^tK^^Dxl, ^ 

^>v) (c#t Lx sa^-a-^d.49 g , iix* 95%) 

'HNMR (CDCL) 6 1.24 (6H, t, J = 7. 0 Hz), 1.39 (3 
H, br s), 1.40 (3H, brs), 1.42 (9H, s), 2.56 (1H, 
d, J = 16.3 Hz), 2.65 (1H, d, J =16.3 Hz), 2. 20 (2 
H, d, J = 22.0 Hz), 3.93-4.10 (4H, m), 4.03 (3H, 
s), 4.50 (2H, d, J = 6. 0 Hz), 5.38-5.51 (1H, m), 
7.05 (1H, s), 7.16 (1H, d, J = 7. 8 Hz), 7.35-7.50 
(3H, m), 7.53 (1H, s), 7.62 (1H, t, J = 1. 6 Hz), 
7.80-7.92 (3H, m), 8.25 (1H, br s)„ 

mmm a 9 

[[4-[[[3-[3-(T5 y y^/W)-8,9-v 5 t Kn-6-y b^-> 

-8,8-yy f^7n[2,3-h]>f y#y y y-W/u]y^- 

/V]7? ;]AM*x/l/]7ax;V]^f/V]*^*y| -y 

[[4-[[[3-[3-[[[(l, 1-yy h^v-)^/P#^/w]T 
5 y]y fviyj-8,9-S?h: Kn-6-y h^y-8,8-y>f/l^ 
7 o[2,3-h]W y^y y >-K/l']7xx;V]7;7]* 

- /U] 7ix;l/]^ =f,V\ -fc^-fr. y& ^zsl^/V^ X =r 
IV (1.05 g, 1.49mmol) <D^-9 J—i\> (5 mL) *3«tt/g^ 

m^;\s (20 mD jgjfcfc 4 m mtfrmmm^^fe 

m (1.1 mL) ££Px., 3 ^IBWPjRjS*Ly!: e ft 

4 Mj£ffc**/ftl&:n^MSjft (0.4 mL) ^)!)P 

*tu ?^S(ctk^p^, fiaw^stTK^-T- h y yjxfrmm 
Srfifp^k^ b y yATKS^-cstit, iitift-f b y -7^± 
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10:1) |C«U »»^f-^-^*f-^e>»*fts*r 

(718 rag, ft* 80%) SrWfc 0 
'HNMR (CDCls) 6 1.25 (6H, s), 1.39 (3H, s), 1.41 
(3H, s), 2.62 (2H, s),3. 21 (2H, d, J = 22.0 Hz), 
3.94-4.10 (4H, m), 4.03 (3H, s), 4.07 (2H, s), 7.0 

5 (1H, s), 7.14-7.21 (1H, m), 7.37-7.51 (3H, m), 
7.53 (1H, s), 7.65 (1H, t, J = 1.9 Hz), 7.79-7.91 
(3H, m), 8. 10 (1H, br s) D 

%W\ 5 0 10 
4'-(Ttf^7$;)-5-(3 ) 4,8,9-f h7fc Ko-6-> h 
^-3,3,8,8-7 h7^f/^7P[2,3-h]^ y^7!Jy-l 

)V 

2- a - K-4- (3, 4,8,9-rf7k K u -6-^ h * v--3, 3, 8, 
8-7 h 7 ^ ?7K7 n [2, 3-hM V^ / y V-W/VOSA 
/^/V^l^/U (182 mg, 0.350 mmol) , 4' -(4, 4, 
5, 5-7 f/Wl, 3, 2-i/*^jRn 7 V-2->f /P) T 
th7-5 K (183mg, 0.701 mmol), ^HPt^(F 
U7x^^7^y)/>7v ;, ?^(II) (25mg, 0.036 m 20 
mol) fciVRK-fei/^A (228 rag, 0. 700 mmol) CO N, 

N-^f/v*^r? k (1 mL) mmn^mwm%r 

80 2 WfUMWLfc. RJ6^*fc**:Jn;t* ffi 

fnjfite^ h y fltift^ h y 

*BLfco M^»>y*^V*7A^PVh^7 
7>f- 2H <D* i:i) KflrU 

(113 mg, iR* 61%) £#/c 0 ' 30 
'HNMR (DMS0-d 6 ) 6 1.14 (6H, s), 1.22 (6H, s), 2.0 

6 (3H, s), 2.31 (2H, s), 2.64 (2H, s), 3.64 (3H, 
s), 3.81 (3H, s), 6.83 (1H, s) , 7.23 (2H, d, J = 8. 
4 Hz), 7.31 (1H, s), 7.43 (1H, d, J = 7. 7 Hz), 7.6 
2 (2H, d, J = 8.4 Hz), 7.79 (1H, d, J = 7. 7 Hz), 1 
0.03 (1H, br s) 0 

[0493] mmm 5 1 

4'-(T-t?fvWT? /) -5- (3, 4, 8, 9-7 YyM Kn-6-^ h 
* ^-3,3,8,8-7 F7^f^7p[2, 3-hM V*/ 

-4 )v) [ 1 , v - tr 7 * = /p] -2-* /i- * >^ 40 

4 , -(71?^7^/)-5-(3,4,8,9-x h 9 t h 
*^>-3, 3,8,8-7 h7^f^7P[2, 3-hM y * / V >-l 
-<t>\A [1, l'-f 7i^U]-2-*/U#>g? ^ ^jV^Ts^r 
)\» (1.12 g, 2.13 mmol) <D*9 J —jV (10 mL) MM!& 
(d 5 M *BKfc"J- b y £^7Kj§J£ (0. 86 mL, 4.3 mmol) 
£*P*1, 65 °CT' 1 ftlDStttiL 2.5 iSffiinlRiSafcL 

fc 0 ftbttfcii^tttc 5 m *iMb-j- h y 

(0.22 mL, 1.1 mmol) SrtlPx., 1.5 BfPflJPflii^ L/c 0 
R*E«-fr*»Cl*ftT, 1 M (5.4mL) SrJn*., 
LfcifeHSr^BU Jft*-eft*Lr*»k-fr* (884 mg, 50 
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JK* 81%) ^#t 0 

'HNMR (DMS0-d 6 ) 6 1.14 (6H, s), 1.22 (6H, s), 2.0 
5 (3H, s), 2.32 (2H, s), 2.63 (2H, s), 3.80 (3H, 
s), 6.81 (1H, s), 7.24 (2H, d, J = 8.3 Hz), 7.25 
(1H, d, J = 1.6 Hz), 7.39 (1H, dd, J = 8. 0, 1.6 H 
z), 7.59 (2H, d, J= 8.3 Hz), 7.76 (1H, d, J = 8. 0 
Hz), 10.00 (1H, s), 12.70-13.00 (1H, br) 0 
9tMto 5 2 

4'-(7i?fvW7$/)-5-(3,4,8,9-7 by fc h 
^^/-3,3,8,8-r h7^f^7P[2,3-h]^y^y ]) >-l 

T/U)[l, l'-lf73i^/P]-2-^/W^>^5 K 
4 , -(7ir^7 5 7)-5-(3,4,8,9-x h7fc Kn-6-^ h 
* v^-3, 3, 8, 8-7 h y / T)V7 P [2, 3-h] ^v^r/yy-i 
--Ov) [1,1* -\?7il ~/U]-2-jJ/\s7$ym (692 mg, 1.35 
mmol), 1-fc \?v*ri/-m-s<>y hyT^—fr - Tl/* 
~$J*& (216 mg, 1.42 mmol) (3- 
=f-;VT ;7^P fcVw) %jiVi£*M 5 K£8fe£ (285 m 
g, 1.49 mmol) £ ^ N-^ ^/W/jvW*7 $ K (2 mL) 

k*#u ^om&mzmm.'T* 1.5 R#ra«#Lfc 0 s 

f^x-r/v^ tff|S 0 B B LTilft^ (496 mg, lR* 
72%) £t#fc 0 

1 H NMR (DMSO-de) 6 1.13 (6H, s), 1.23 (6H, s), 2.0 
5 (3H, s), 2.36 (2H, s), 2.63 (2H, s), 3.81 (3H, 
s), 6.82 (1H, s), 7.26 (1H, d, J = 1. 6 Hz), 7.33 
(2H, d, J = 8.6 Hz), 7.33-7.37 (1H, m), 7.34 (1H, 
dd, J = 8.0, 1.6 Hz), 7.46 (1H, d, J = 8. 0 Hz), 7. 
59 (2H, d, J = 8.6 Hz), 7.63 (1H, br s), 10. 01 (1H, 
s). 

mmm 5 3 

4 , -(7*t^/l-7^ /) -5- (3, 4, 8, 9-7 h 7 fc Kn-6-> h 
3r i/-3, 3, 8, 8-7 b 7 / "f^7 n [2, 3-h] 4 V *c / V >~l 
^/H[U'-t*7x ^/w]-2-*/u^>^ $ 
4 , -(7ir^/U7^/)-5-(3,4,8,9-7 h7t Kn-6-^ h 
^->-3,3,8,8-7 h7^^7P[2, 3-h]-f V^ / V >-l 
-4^)11, l f -tr73:=/P]-2-*/U3j?**5 K (67 mg, 
0.13 mmol) <D*fiy—/l> (l mL) *gj§^C 1.3 M ^{fc 
TK^/^^y— (0. 15 mL, 0.20 mmol) ^AOxT 

mWLtZo #b*tfc*«Sr«JHil|LT3ltmb*» (71 
mg, ^*K) fcfcfco 

'h NMR (DMSO-de ) 6 1.23 (3H, br s), 1.29 (3H, br 
s), 1.42 (3H, br s), 1.47 (3H, br s), 2.06 (3H, 
s), 2.29 (1H, d, J = 13.8 Hz), 2.34-2.44 (1H, m), 
3.12 (1H, d, J = 15.0 Hz), 3.20 (1H, d, J = 15. 0 H 
z), 3.94 (3H, s), 7.09 (1H, s), 7.42 (2H, d, J = 
8.7 Hz), 7.559 (1H, br s), 7.561 (1H, dd, J = 7.8, 
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1.5 Hz), 7.60-7.66 (4H, m), 7.81 (1H, br s), 10.09 

(1H, br s), 12.50-12.65 (1H, br) Q 

[0 4 9 4] H8S#!] 54 r 
N-[2'->7;-5'-(f hy t Kn-6-y h * v"-3, 3, 8, 8- 
7 h7^f/W3,4 l 8,97ci[2 l 3-h]^y*; U 

aoci, r-hT7 3in/w]-4->r/w]r-fe ft? k 

4 , -(7tf/U7$y)-5-(3,4,8,9-f h 7 t Ku-6-y h 
3rv/-3,3,8,8-7 h7^^7P[2,3-h]^y^; U >-l 
->T/W)[1, l'-f 7a:n/U]-2-*/W7K^rf-$ K (435 rag, 
0.850 mmol) *3 «fctf h y :t^Vl/7 5 > (0. 14 mL, 1.0 m 10 
mol) (D'rhyh YuyyV (2 mL) ilfllffiC *ftT 

h y ^/I^pK&MtM^ (0. 14 mL, 0. 99mmol) 

t> raa-r? 1.5 «FiB!»|iLfc. wfoixfca^wcM; 

:nfyW7 5 >(0. 14 mL, 1.0 mmol) io <£tf h U 
RS$SzK$l (0.14 mL, 0.99 mmol) £rjgTU 7K?nTT* 

2 BSIIfl, 4.5 0#W*#L/c o Rj&m&mz&h 

1 h y (3 mL, 3 mmol) £*P;i N 

jjp/i'jjy&fwhifyyj— mm^^) {cm 20 

Ja^b^tt (300 mg, Jft* 72%) «r#fc. 
l HNMR (CDCh) 6 1.26 (6H, s), 1.35 (6H, s), 2.20 
(3H, s), 2.27 (2H, s),2. 70 (2H, s), 3.93 (3H, s), 
6.63 (1H, s), 7.37 (1H, br s), 7.48 (1H, dd, J = 
7.9, 1.7 Hz), 7.49-7.55 (3H, m), 7.64 (2H, d, J = 
9.0 Hz), 7.79 (1H, d, J = 7. 9 Hz) c 

mmm 5 5 

4'-(7-fe^T$/)-5-(3,4,8,9-x hyh Kp-6-> h 
^v--4,4,8,8-7 h7^f^7P[2,3-h]>{ V >-\ 30 

->T^)[1, l'-lf73i^l/]-2-*/WJj?^» y ^vloiX7 
/U 

2- 3 - K-4- (3, 4, 8, 9-7 h 9 t K n -6-y h * v^-4, 4, 8, 
8-7 F7^^7n[2,3-h]^ y^r/ y ^"W^O^t 
yfvl^*7/l' (1.56 g, 3.00 mmolh 4' -(4, 4, 

5, 5-rh7^ f/Wl, 3, 2-^***aR n 9 V-2-^ AO T 
th7-y K (1.33g, 5.09 mmol), v?^Dt^(F!j 

s^y J* (II) (211 mg, 0.302 m 
mol) &<fct)^gH?v'£A (1.96 g, 6.02 mmol) <D N, N 
-^y^/V*A^7 5 K (9 mL) B»«££3K#ffl^T 40 
80 °CT? 3.5 BSIfflfttLfc. RjE»£*fcBfflfc*?vWi: 

fc. ^^fc*aWS:**3 J;Vfifp«[{t-t h y **** 
?£T», BEH-^hy l>A-*Stt'>y*y/wfriiLT 

10: 1) fcftU K^^/W-^ac:f-/^-T/^b^ 
JMt$*T*S«fr&ft (1.00 g% JR* 63%) fc#fc 0 
l HNMR (CDCh) 5 1.27 (6H, s), 1.33 (6H, s), 2.18 50 
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(3H, s), 2.35 (2H, s),3.64 (2H, s), 3.69 (3H, s), 
3.94 (3H, s), 6.79 (1H, s), 7.25 (2H, d, J= 8. 6 H 
z), 7.31 (1H, br s), 7.42 (1H, d, J = 1. 7 Hz), 7.4 
7 (1H, dd, J =7.9, 1.7 Hz), 7.52 (2H, d, J = 8. 6 H 
z), 7.88 (1H, d, J = 7.9 Hz) 0 

%w\ s 6 

^-(Tt^JloT 5 y) -5- (3, 4, 8, 9-7 hyt Ko-6-y h 
^v--4, 4, 8,8-7 l>7^^7n[2, 3-hM y y-1 

->f^) [1, l'-lf7 3i^V]-2-*^7K^K 
4 , -(Tirf-^T5 y) -5- (3, 4,8,9-7 h 7 t: Kn-6-y h 
3rv--4,4,8, 8-7 h y * ^;vy n [2, 3-h] -f y^/Uy-l 

— f tv) [l, r-tr7^=./w]-2-*/W3i?vK y ^/v^y^y- 

)V (790 mg, 1.50 mmol) <Dt$ J—)V (5 mL) 

5 M j&mt-t V y (0. 78 mL, 3.9 mmol) 

£*gx., 1.5 mmmmffiLtc 0 ata-&*«rac?&L, 

1 M ^ (3.9 mL) SrJnxi, WfflLfc*S££6Bu zKift 
LTXWfc-e* (709 mg, 92%) £#fc 0 

l HNMR (DMSO-de) 6 1.19 (6H, s), 1.22 (6H, s), 2.0 
6 (3H, s), 2.34 (2H, s), 3.52 (2H, s), 3.85 (3H, 
s), 6.91 (1H, s), 7.27 (2H, d, J = 8.4 Hz), 7.31 
(1H, d, J = 1.5 Hz), 7.43 (1H, dd, J = 7. 8, 1. 5 H 
z), 7.60 (2H, d, J= 8.4 Hz), 7.78 (1H, d, J = 7. 8 
Hz), 10.03 (1H, s), 12.70-12.97 (1H, br) 0 

[0495] mmm 5 7 

4'-(Tir^/l/T 5 J ) -5- (3, 4, 8, 9-7 h7t Kn-6-y h 
3fv"-4, 4, 8, 8-7 hy* 

^7P[2,3-h]^y*y y v-wa-Ki, f -tr?^ 

/^]-2'^^>mMm^-(T±^T 5 /)-5-(3, 4, 
8,9-7 h7t Kn-6-y h^'>-4,4,8,8-rh7^f^7 

n[2, 3-hM y^f-y y v-i— f a-) [i, i'-t^^^/w]-2- 

*^3i?y|6 (708 mg, 1.38 mmol) coy^y— /V (7 mL) 
joiO^nn^A (3 mL) MMW^ 1. 3M ffitok*/ 
y^y-/W^ffi (1.6 mL, 2.1 mmol) £*P;t. j^JEfi*! 

mtxmmik^m (715 mg , urn 94%) t»fc 0 

'HNMR (DMSO-de) 5 1.22 (3H, br s), 1.30 (3H, br 
s), 1.33 (3H, br s), 1.38 (3H, br s), 2.07 (3H, 
s), 2.25-2.50 (2H, m), 3.60-3.80 (2H, m), 4.00(3H, 
s), 7.16 (1H, s), 7.38 (2H, d, J = 8. 4 Hz), 7.64- 
7.72 (3H, m), 7. 74 (1H, s), 7.91 (1H, d, J = 7. 8 H 
z), 10. 13 (1H, br s) 0 
££01 5 8 

4 , -[(y ^VWT5 y)#/l^~/iy|-5-(3,4,8,9-7 h7t 
Kn-6-y h ^r^-4, 4, 8, 8-7 h7^f^7a[2,3-h]^ 

y^y y /^)[hV -\^y ^^^]-2-^/v^>m 
y^^^^7/i^ 

2-3- K-4- (3, 4, 8,9-7 hyt h*i/-4, 4,8, 

8-7 F7^f/v7D[2,3-h]^ y^yy >-l-^/^)^S 

y^/Uai^T 1 ^ (520 mg, 1.00 mmol), N-y 
4- (4, 4, 5, 5-7 h y y f/l^-l, 3, 2-^**-^# n 7 >-2- 
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-TAO^yXT? K(314 mg, 1.20 mmolh i?9 o o If * 
( h y 7x^*^7>( y)^°7^^(II) (70 mg, 0. 10 
ramol) fcit/j^^irv/^A (652 mg, 2.00 ramol) <D 
N.N-^^WWT; K (3.5 mL) 

100 °C-? 4 «FWUl«5Lfco SrJq 

pvF^77^- (^^tWBSS^f^ 1-1 l: 10 

3) KttU ^^^-^^i^^^^^ B s B ^$iirTS 
Hte£* (429 mg, 81%) Sr#fc 0 
1 H NMR (CDCh) 6 1.27 (6H, s), 1.34 (6H, s), 2.35 
(2H, s), 3.04 (3H, d, J = 4. 8 Hz), 3.65 (2H, s), 3. 
67 (3H, s), 3.95 (3H, s), 6.16-6.26 (1H, m), 6.80 
(1H, s), 7.37 (2H, d, J = 8. 4 Hz), 7.45 (1H, d, J 
= 1.4 Hz), 7. 53 (1H, dd, J = 7. 9, 1.4 Hz), 7.79 (2 
H, d, J = 8.4 Hz), 7.96 (1H, d, J = 7. 8 Hz) Q 

mfom 5 9 

4'-[(^f/V7; /)%/\s#^;l«]-S-(3,4,8,9-y hy t 20 
Kn-6-y h3rv--4,4,8,8-x h7^f^7n[2,3-h]>f 

y^r/ y y-w/u)[i, l'-tr^ain/ui^-^/u^vR 

4'-[(y fvUT^ /)*yw*=/V']-5-(3 t 4 > 8 > 9-r F7 t 
Kn-6-y h^>-4,4,8,8-r h7^f^7P[2,3-h]^ 

y^y y y-wyv) [1, r-t^^^/w]-2-^/ix#>^ 

y fvl^yr/t' (264 mg, 0.501 mmol) /V 

(i mL) mmm^ 5 m*»^^ n y (0.26 m 

L, 1.3 mmol) SrJPx., 100 °CT 50 £Mf#Lfc 0 K 
1 M ^ (1.3 mL, 1.3. mmol) SrJPx., W 
ffibfegi^Su *ftLT*»ffc<8* (236 mg, JR* 30 
92%) fcftfc. 

'HNMR (DMSO-de) 6 1.19 (6H, s), 1.23 (6H, s), 2.3 
4 (2H, s), 2.80 (3H, d, J = 4. 5 Hz), 3.52 (2H, s), 

3.84 (3H, s), 6.91 (1H, s), 7.33 (1H, d, J= 1. 7 H 
z), 7.42 (2H, d, J = 8. 3 Hz), 7.50 (1H, dd, J = 8. 
0, 1.7 Hz), 7.857 (2H, d, J = 8. 3 Hz), 7.862 (1H, 
d, J = 8.0 Hz), 8.74 (1H, q, J = 4.5Hz), 12.98 (l 
H, br s) 0 

[0 4 9 6] MMM 6 0 
3'-(3,4,8,9-r hy t Kn-6-y K * >"-3, 3, 8, 8-r h y 40 

y ffvy a [2, 3-h] -fy^/y y-w M [1,1'- \?y * 

l-(3-7'P : t7x^V)-3,4,8,9-rl>7t Kn-6-y h * 
i/-3, 3, 8, 8-r h7^f/V7n[2,3-h]^y*y V > (82 
9 mg, 2.00 mmol), 4- (4, 4, 5, 5-7" h y y 3, 
tH*P7 >-2--f/U)^^y — (484 mg, 2. 20 mmo 
Ds J^K^hy^i^ (276 mg, 2.60 mmol) teitfT h 
7=***( h y ^ai^/^^7>r y)/<7^!?^(0) (47 m 
g, 0.041 mmol) <D 1,2-i/y h^rv^^^ (4 mL) % ^ 

(2 mL) fc«tt/7K (2 mL) HWft£r£X&Hft 50 
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T 85 °CT 16 B*BMM*Lfc. RJ&»£fcfc:**Jq*_, 

3:^yW3:-7 i ^^&feAft**T*mi:-&* (755 mg, 
88%) £#fc 0 

H NMR (CDCls) 6 1.30 (6H, s), 1.36 (3H, br s) , 1. 
64 (3H, br s), 2.25 (2H, s), 2.76 (2H, br s), 3.94 

(3H, s), 6.64 (1H, s), 6.70 (2H, d, J = 8.1Hz), 
7.16-7.25 (3H, m), 7.33-7.40 (1H, m), 7.46-7.52 (2 
H, m)o 
WS&m 6 1 

[[3 , -(3,4,8,9-7h7t Kn-6-y h * V-3, 3, 8, 8-r h 

y y f/uy p [2, 3-h] ^y^r/y y- w /v) [1, r - 1* ^ 

3 , -(3,4,8,9-r YyM Kn-6-y h 3f ->-3, 3, 8, 8-r h y 

^f;i/7D[2,3-h]^y^y y y-i— f/^)[i, r-tf^^ 

^/P]-4-^-— ^ (641 mg, 1.50 mmol) joi^n^ft 
g?y^/l- (0.17 mL, 1.8 mmol) <D N,N-^^^V*/WA 
T ^ K (3 mL) *fttCjR|t*y (270 mg, 1.95 mmo 

1) SriOx., ilT 76 NFWUtffLfc. EJStt&*fci* 

2 HifcJfK «JE*«LT^JHfb^» (729 mg, ft* 
97%) Sr#fco 

*HNMR (CDCL) 6 1.26 (6H, s), 1.29 (6H, s), 2.25 

(2H, s), 2.70 (2H, s),3. 81 (3H, s), 3.92 (3H, s), 

4.67 (2H, s), 6.61 (1H, s), 6.95 (2H, d, J= 8. 7 H 

z), 7.32 (1H, dt, J = 7.5, 1.4 Hz), 7.42 (1H, td, 
J = 7. 5, 1.4 Hz), 7.50-7.57 (4H, m) Q 

%mm 6 2 

[[3'-(3,4,8,9-r hy t Kn-6-y h * *>-3, 3, 8, 8-r h 

7^^7d [2, 3-h] ^y^yyy-H/v)[u'-^7 

m -4-^ /p] ^- af- >/] f^|| 

[[3 , -(3,4,8,9-r hy t Kn-6-y h * v-3, 3, 8, 8-r h 

7^^7p[2, 3-h] ^y^yyy-H/^tu'-t^ 

xny^-W/^^i/lftK ^f/Uxxf^ (700 mg, 
1.40 mmol) ^^7^ (3 mL) S^l- 5 M >*C$Mfc 
h y 9 A*»JK(0. 70 mL, 3. 5 mmol) 3rflQ;L, 80 °C 

"tr 15 ^ra»^Lfc 0 R*Eja-&ft**?&L, i m mm 

(3.5 mL, 3.5 mmol) ^Jqx., ^ p p x* 2 Ulttffl 

Lfc 0 *fo*fc»iMi*:iaft*{k^hy^^*»«T« 

fk^^l (640 mg, llX* 94%) Sr#fc 0 

l HNMR (DMSO-de ) 6 1.19 (12H, s), 2.26 (2H, s), 2. 
71 (2H, s), 3.83 (3H, s), 4.71 (2H, s), 6.85 (1H, 
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s), 7.00 (2H, s, J = 8.7 Hz), 7.30 (1H, d, J= 7.8 
Hz), 7.49 (1H, t, J = 7.8 Hz), 7.56 (1H, s), 7.62 
(2H, d, J = 8. 7Hz), 7.72 (1H, d, J = 7. 8 Hz), 12.7 
0-13.30 (1H, br) 0 

[0 4 9 7] 6 3 

N-y ^-2-[[3' -(3,4,8, 9-x h y t Kn-6-^ h*v- 
3,3,8,8-x Yy ^^^n[2, 3-hM -V*/ V 
A-)[l, V -\fy /^]^r^^]T± YT^ K 

[[3'-(3,4,8,9-x h^b: Rn-6-;* h * S/-3, 3, 8, 8-x h 

7^f^7D[2, 3-h] ^y^/yy-H^)[i,i'-t^ 

3i^/W]-4-^/l']^*^v']S^^ (270 mg, 0.556 mmol), 1 
-t Kn*v'-lH-^<>'y P h y 7y-;V-*fti (94 mg, 
0.61 ramol) &£Tf 40% t^frT * 9 J —frWtik 
(86 mg, 1.1 mmol) <D N.N-^^/rt/V^T? K (1.5 
mL) WWi^ l-^/l>-3-($-i?jl 5 J ~f n fcVU) 

ilJV^M 5 K*Mfc*6 (139 mg, 0.725 mmol) &*APx_, 

Ltc Q &tttc^mmfr&&£tfmmmki- y y ^ a* 
m$x*m&, mmi-hv ^Htstt^y^yA^iiL 

T«* (KK^^-C«tU), «JHSM6Lfc„ 39lilES:» 
Ra:^-^^*^a»blS*{b**T«jBft^* (155 
mg, i|X* 56%) 

1 H NMR (CDCL) 6 1.26 (6H, s), 1.29 (6H, s), 2.25 
(2H, s) , 2. 70 (2H, s) , 2. 92 (3H, d, J = 4. 8 Hz) , 3. 
92 (3H, s), 4.53 (2H, s), 6.52-6.66 (1H, m), 6.61 
(1H, s), 6.96 (2H, d, J = 7. 8 Hz), 7.34 (1H, dt, J 

= 7.5, 1.5 Hz), 7.39-7.46 (1H, m), 7.52-7.58 (4H, 

m) 0 

mmm 6 4 

4-(Tir^/UT5 7)-3'-(3,4,8,9-x Yy t Kn-6-^ h 
*S/-3, 3,8,8-r h7^f^7P[2, 3-hM V^r / ]) >~l 
-4 Mil, V-\fy^^^h2-^/^>m J^^^Xy- 

(3.40 g, 12. 5 mmol) , h !i ^/WT 5 ^ (5. 3 mL, 38 
mmol), 3^rh7^/VT^^ (321mg, 1. 
25 mmol) *5<fctf [1, 1' - \?X (i/7 a 7 4 J ) y 

mD-fe n n/^^^A (II) • '^an^ 

ft (1.02 g, 1.25 mmol) (7) l,4-^^^> (30 mL) 
mm^C 4,4,5,5 1 x h 7^^-1,3,2-^*^0 5 
y (4.6 mL,32 mmol) ^iTL, ^f#H5lT 85 °C*C 
21 0#W^Lfc o RJKa-&*lc*?&T7kSrJD*, B^S? 

ifift-f h y 9 A*»«-ea5#, hy^A-s/y* 

/d 0 RSESri/y *^*7A?o^ h^7^^- (^* 
if-y/BKjif-yl/ 2:1 COtt 1:1) fcflfcU ftK^f"^- 

7 )-2-(4, 4, 5, 5-fh7^ f/Wl, 3, 2-^**f-#n 5 > 
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-2->f;u)Sfif» t^fr^^y-fr^tzmfem (1.64 
g) «r#fc 0 r (1.00 g) l-(3-^n^7x 

^)-3,4,8 ) 9-7f7t: Kn-6-^ h *i/-3, 3, 8, 8-7" h 
7^f/V7n[2,3-h]^y^;!Jy (663 mg, 1.60 mmo 
1), &tWtth])V& (424 mg, 4. 00 mmol) fcitfx h 
7*^( h y 7^nyP*:>;7^ y)/^7^^(0) (185 m 
g, 0.160 mmol) CO 1, h^fvOL^y (8 mL) ioj; 
t>*7k (4 mL) SW£g*#BMT 85 °CX 16 

io Lfc 0 ^fe*fc*aw***3 itffifp^b^ h y 

H^/P 2:1 <Z)^ 1:2) |C0tU SfH31^-^31^ 

/V^-^/lsfrbffiMiikZ^XmMit&VQ (264 mg, 
31%) Sr»fc 0 

'HNMR (CDCls) 6 1.29 (6H, br s), 1.33 (6H, s), 2. 
07 (3H, s), 2.36 (2H, br s), 2.73 (2H, s), 3.62 (3 
H, s), 3.92 (3H, s), 6.61 (1H, s), 7.17 (1H, d, J = 
20 8.4 Hz), 7.22 (1H, t, J = 1.4 Hz), 7.25-7.33 (2H, 
m), 7. 35-7. 41 (1H, m), 7.75 (1H, dd, J = 8. 4, 2.3 
Hz), 7.86 (1H, d, J = 2. 3 Hz), 8.26(1H, br s) 0 
6 5 

4-(T-i?^vWT5 /)-3'-(3,4,8,9-r h5t Kcr-6-;* h 
3rv--3, 3,8,8-7 b7^f/^7n[2,3-h]-f y* / ]) >-l 
{ /V) [1, l'-tf^3i^^]-2-*/U^^K 

5:1 Mi±ISffiLfc 0 affiSr^^/-^ 

*H^k-&* (134 mg, ft* 16%) Sr#fc 0 
l HNMR (DMSO-de) 6 1.14 (6H, s), 1.19 (6H, s), 2.0 
7 (3H, s), 2.26 (2H, s), 2.64 (2H, s), 3.79 (3H, 
s), 6.78 (1H, s), 7.19 (1H, t, J = 1.7 Hz), 7.25- 
7.32 (3H, s), 7.40 (1H, t, J = 7.'4 Hz), 7.74 (1H, 
40 dd, J = 8.6, 2.2 Hz); 8.00 (1H, d, J = 2. 2 Hz), 1 
0. 16 (1H, s) 0 

[0498] mmm 6 6 

N-[4'-T$ 7-3' -(3,4,8, 9-x hyt h*f- 
3, 3, 8, 8-fF7^ f/U7o [2, 3-h] 4 S J * J V 
/U)[l, 1' - \?y *^fr]-4-<<( /\»]T± hT5 K 
4-yD*-2-(3,4,8,9-fh7t Kn-6-^ h=¥v^-3, 3,8, 
8-x h y ^ n [2, 3-h] ^fy^/y V-1-^T /W) -^V 

if>T5V (215 mg, 0.501 mmol), 4' -(4, 4, 5, 5-x h 
5 * f-/Wl, 3, p y ;U) Tir 

50 y K (157 mg, 0.601mmol), h V $ J* (133 m 
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g, 1.25 mmol) I/x h y ( h V 7 ain/U*^ 7 
4 ls)s<7i/$J*(0) (29 rag, 0.025 mmol) CO 1,2-v^y 
(1.5 mLh (0.7 mL) Jo it/ 

* (0.7 mL) R»«E£S*#B«T 85°C^ 14 ftmft 

gft^^vl' 1:5 (DSSgxf;u) [CiftU ftg^^vU 
- yxL*f-j\,x.—?A,fr h jgiiMb S *T*Hfk-fr« (89m 
g, IR* 37%) £#/c 0 

*H i\ t MR (CDCh) 6 1.11 (3H, br s), 1.26 (3H, br s), 
1.30 (3H, br s), 1.44(3H, br s), 2.17 (3H, s), 2. 

30-2.46 (2H, m), 2.58 (1H, br d, J = 15.0 Hz), 2.8 

0 (1H, br d, J = 15.0 Hz), 3.92 (3H, s), 4.56 (2H, 
br s), 6.59 (1H, s), 6.77 (1H, d, J = 8. 4 Hz), 7. 

14 (1H, br s), 7.23 (1H, d, J = 2. 1 Hz), 7.36 (1H, 
dd, J = 8.4, 2.1 Hz), 7.41 (2H, d, J = 8. 7 Hz), 

7.46 (2H,d, J = 8.7 Hz) 0 

N-[3'-[5-(v'7y^f/W-3,4,8,9-7 hyt Kn-6-> 

I^>-3,3,8,8-x F7^f;v7p[2,3-h]^y^; y y 

-W/l"][l, V-\f7^^/^]-4— {^]T± h75 K 
1- (3-7^^7^ -3, 4, 8, 9-x h7t Kn-6-y h^r 
v--3, 3, 8, 8-7^7^ Tvl'? n [2, 3-h] ^7^7 !J 
7t b^hy^ (1.05 g, 2.32 mmol), 4' -(4, 4, 5, 5-x 
h 9 y ^/u-l, 3, l-VHr^ft n 9 >--2--f /U) Tir h T 
K (665 mg, 2.55 mmol) N j^H^ h V V & (614 m 
g, 5.79 mmol) iSXTfr h7**(h V 7^^/\«*X7 
^y)/vy^(0) (134 mg, 0.116 mmol) <D 1,2-v* 

* h^jn^y (8 mL) :JoJ;^7k (4 mL) 
#BfTF 85 16 «f|HHM*Lfco EiSS^fclc** 

nvf^77^- (^^tWRKxf/v 5:1, 2:1 (7) 
& 1:1) CttLtiift^ (1.07 g> JK* 91%) «:» 

/Co 

1 H NMR (CDCI3 ) 6 1.27 (6H, s), 1.31 (6H, s), 2.17 
(3H, s), 2.21 (2H, s),2. 71 (2H, s), 3.75 (2H, s), 
4.04 (3H, s), 7.32 (1H, d, 
t, J = 7.6 Hz), 7.45-7.62 (7H, 
6 8 

l-(4'-7 5 J [1, l'-lf 7 i^/P]-3— f /W)-3,4, 8,9-r- h 
9t h^rV-3,3,8,8-7 1 h7^f^7P[2 ( 3- 

N-t3'-[5-(v^7y y ^) -3,4,8, 9-x h y b: KP-6-y 



7.6 Hz), 7.44 (1H, 

l»)o 
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h^>-3,3,8,8-x h7^f^7n[2,3-h]^ y^r / y > 
- W /U) [1,1'- \fy * f v\ 7-trhTSK (992 

mg, 1.95 mmol) (D^ZJ—fr (8 mL) ttffifcftftlK 
(0.42 mL, 7.9 mmol) SrjST U 117 ^WJPfRiSSItL 
fc. K*K»^*C**«riPx., «lthy^ (2. 

0 g, 24 mmol) ©BK^f-/HB»»»Cj»T, *t#«L 

h y ^^7k«*-eft#, «ft»^ h y •> a-* 
«tt^y*y^*fflLT«« mm^^mm). m 

10 I±?i8gLfc 0 «M?r^^y-/V (8 mL) {C«#U itfift 
B? (0.83 mL, 16 mmol) SrjgTU 48 ^nJjQffitiXjffi L 
K*a-&*t-**S:JP*, ft*7k*^hyi?^ (4. 
0 g, 48 mmol) ©IH»3:^/WHjH«Kj(IT, TkT'ftJRL 

^filtty^^7A^n-7h^77^- (^** 
WSIxf^ 3: 1(7)|I 1:1) fcttLT*HflS'&ft (778 
mg, JfcSp 78%) Sr#fc 0 

20 'HNMR (CDCL ) 6 1.24-1.31 (3H, m), 1.25 (6H, s), 
1.26 (6H, s), 2.20 (2H, s), 2.61 (2H, s), 3.74 (4 
H, s), 3.92 (3H, s), 4.19 (2H, q, J = 6.2 Hz), 6.7 
5 (2H, d, J = 8. 6 Hz), 7.29 (1H, dt, J = 7. 6, 1.5 
Hz), 7.37-7.44 (1H, m), 7.44 (2H, d, J = 8. 6 Hz), 
7.52-7.58 (2H, m) Q 

[0 4 9 9] 6 9 

l-[4' - (Tir ^/WT 5 J ) [1, 1' - tf 7 * /P]-3, 
4,8,9-r h7h Kn-6-y h v^-3, 3, 8, 8-T" h^^f/W 

7o[2,3-h]^y*yyy-5-s» 3^10:;* 7^ 

30 l-(4'-T$ 7 [1, V -\fy il^/V] -3-4 )V) -3, 4, 8, 9-X h 
^ fc Kn-6-y h^r^-3, 3,8,8-x h^y f/^7u[2,3- 
h]^y*/y V-5-^ rn^m^'ryw (648 mg, 1. 26 
mmol) fciT/b y^^/WT^y (0. 21 mL, 1. 5 mmol) 
(Dy-VyM Kn77V (8 mL) gjfclcftftTTirfvi^ 
P y K (0. 10 mL, 1.4 mmol) §rMTL> W\Wl~? 10 ^ 

w*#l/c 0 ^a^ic*asj:tjtftfdKit**^hy 

fc*«JiSr*-e2l@ia&», »BE«iLT*Hft-fr* (68 
3. mg, ifi* 98%) £#fc 0 
40 # B B 0 « O 

'HNMR (CDCI3 ) 6 1.27 (12H, s), 1.28 (3H, t, J = 
7.1 Hz), 2.15 (3H, s),2.20 (2H, s), 2.62 (2H, s), 
3.74 (2H, s), 3.92 (3H, s), 4.18 (2H, q, J =7. 1 H 
z), 7.29-7.34 (1H, m), 7.41 (1H, t, J = 7. 7 Hz), 
7.47-7.58 (6H, m), 7.62 (1H, br s) D 
%M&\ 7 0 

l-[4'-(7tf/V7$y)[l, l'-lf7x^W]-3-> f '/W]-3, 
4,8,9-r h7t Kn-6-y h *^-3, 3, 8, 8-7 1 h^y ^/W 

7 p [2, 3-h] -fy^r/y >-5-ftK 

50 l-[4'-(7tf/U7$y)[l, l'-t'7x^/V]-3->f^]-3, 



(280) 

557 

4,8,9-r h7t h^v--3,3,8,8-x h 7 y ^ 

:7n[2,3-hH V*/ y >--5-gffi£ ^fvl-J^TVl' (538 
mg, 0.970 nunol) <£>y^y — iv (2 mL) 5 M * 

■MM- by (0.48 mL, 2.4 mmol) £JP;L, 4 

^-Tvu-Cife^ WI%*T*3[g»fflL*: 0 

yWfK 1M £ft (2.4 mL, 2.4 mmol) £AP;t, ^uu* 

EliLTSIft^ft (393 mg, IR* 77%) £#/c D 10 

'HNMR (DMSO-ds) 6 1.14 (6H, s) , 1.22 (6H, s), 2.0 

6 (3H, s), 2.24 (2H, s), 2.55 (2H, br s), 3.63 (2 
H, s), 3.80 (3H, s), 7.28 (1H, d, J = 7. 8 Hz), 7.4 

7 (1H, t, J = 7. 8 Hz), 7.54 (1H, s) , 7.62 (2H, d, 
J = 9.2 Hz), 7.67(2H, d, J = 9. 2 Hz), 7.71 (1H, d, 

J = 7.8 Hz), 10.04 (1H, s), 12.32 (1H, s) Q 
HffifJ 7 1 

1- [4'-(7tf/l/7? /) [1, l'-\f7si^/V] -3-^ /V] -8, 
9-v?k Kn-6-y h * V"8, 8-^/^ f ;U7 n [2, 3-h] ^ V 20 

H4'-(7tfyV7 5/ )[l, l'-tT >^3i^yl/]-3->f /V]-8, 
9-i/b Kn-6-y h^>-8 ( 8-^f;l/7n[2,3-h]^y 
3V y y-3-^/W^^g? ^f/Ux^f/W (75 mg, 0. 15 m 
inol) Oy^y-/P (0.3 mL) 5 M *g${t^ h 

y "?AtK^ (76 mL, 0.38 mmol) £APx_, 80 °CT* 40 * 
&K9tWL1t 9 Kft»&*)IC 1 M ifi®K0.38 mL, 0.38 
mmol) SrJflx., #ftti^£6J&, *ftLT*»k-fr» (5 
6 mg, l&m 77%) £#/c 0 

'HNMR (DMSO-de) 6 1.27 (3H, s), 1.31 (3H, s), 2.0 30 
6 (3H, s), 2.22-2.60 (2H, m), 3.98 (3H, s), 7.38 
(1H, d, J = 7. 5 Hz), 7.57 (1H, d, J = 7. 5 Hz), 7.6 
5-7.74 (5H, m), 7.80-7.84 (1H, m), 8.56 (1H, s), 1 
0.06 (1H, s) 0 

[0500] mifem 7 2 

N-[5'-(6-^ h^V-3,4,8,9-^ h9t K n -3, 3, 8, 8-X .„ 

h7^^7u[2,3-h]^f y^y y y-w/^)-2'-t K 

P^Ml, l'-t'y ;n~/W]-4--f /K|71? hT 5 K 

2- yp^-4-(6-x 4,8, 9-x h y k Kn-3,3,8, 

8-r h7^f^7P[2,3-h]^ y^y y y-W/w)?^ 40 

J (1.01 g, 2. 27 mmol) , 4' - (4, 4, 5, 5-x b7^^ 
^-1,3,2-^*^13 5 >~2-<i/V)T± YT=-V K (7 
12 mg, 2.73 mmol), =r Y 7 ( h V 7 ^ —/UftX 7 j 

M0) (52 mg, 0. 0454 mmol) , Si&tf- h D 
VJ* (313 mg, 2.95 mmol) (O 1,2-v^y h^v/jn^y 
(5 mL) fcil/* (2.5 mL) SS»?K£g*#H£tT 80 

°c~e 15 mmmwLtzo s(&a-fr*tc*s:jp*.. 
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7^^n-7h^77>f- (Wft&^/Wtf S—fr 50: l 
ion) fcfltu WESHBLfc. a*«rS»3i^ 

a^«*^**T*«ft-&* (422 mg, ft* 37%) 

'HNMR (CDC la ) 6 1.26 (6H, s), 1.32 (6H, s), 1.46 
(3H, t, J = 6.9 Hz), 2.13 (3H, s), 2.33 (2H, s) , 
2.68 (2H, s), 4.18 (2H, q, J = 6.9 Hz), 6. 59 (1H, 
s), 6.70 (1H, d, J = 8. 1 Hz), 7.00 (1H, dd, J = 8. 
1, 2.0 Hz), 7.26-7.35 (5H, m), 8.20 (1H, s) D 

mmm 1 3 

[[^-(Ttf/l/TS /) -5- (6-31 h*i/-3, 4, 8, 9-7" Yy 
k Kp-3,3,8,8-7 F7^f;l/7D[2,3-h3^V^y ]) > 
-l-J/ls) [1, V -\?7 *~M-2-«( /U]**i/mm: 1, 1- 

N- [5' - (6- h * S/-3, 4, 8, 9-r h5t Kn-3,3,8, 8-7 

F7^f/i/7p[2,3-h]^y^y y ^-W/v)-2'-fc k 

n^^[l,l*-lf73in/i/]-4->r^]7-fe 5 K(340 m 
g, 0.682 mmol) <D ^N-y^f/^WT; K (3 mL) 
aSttt^n^eg^Ktert-^^/V (0.11 mL, 0.750 mmol) 
*3<tt5jK**y ^ (104 mg, 0.750 mmol) SriDX.> S 
IT 15 B*ra«#Lfc 0 R£^fcfc**iB;fc, ffl^ 

»U (468 mg, £*W) <H#/c 0 

'HNMR (CDCls) 6 1.29 (6H, s), 1.32 (6H, s), 1.47 
(3H, t, J = 7.0 Hz), 1.48 (9H, s), 2.17 (3H, s), 
2.33 (2H, s), 2.71 (2H, s) , 4.19 (2H, q, J =7. 0 H 
z), 4.52 (2H, s), 6.61 (1H, s), 6.85 (1H, d, J = 
8.5 Hz), 7.36 (1H, s), 7.38 (1H, d, J = 8. 5 Hz), 7. 
54 (4H, s), 7.65 (1H, br s) D 

mmm 1 4 

[[4'-(Ti??VUT5 /)-5-(6-^ t^>-3, 4, 8, 9-x Yy 
k Kn-3, 3,8,8-x h y * ^)V7 n [2, 3-hH V^r/yy 

- w /w) [i, r - if ^ * -/v]-2-^ /w] s^^ks 

[[4'-(7tf;U7 5 /) -5- (6-3i hdr^-3,4, 8, 9-x h7 
k Kp-3,3,8,8-7 1 h 5 y *?i\>7 n [2, 3-h]-f y^y y V 
-W /W) [1, l'-lf 7 3i^v]-2--<^]^-**>]tt» 1, 1- 
^y ^/Wai^Urc^x/W (410 mg, 0.669 mmol) (/) 4 i 

(3 mL) SrSfflT 3 l«|RHJ| 
#Lfc 0 »«ES:«ffifg*L, affi^*^jpx., 5 M /X^ 

^■/W-i/ni^/Ua:-7 1 /^T^}#L, 5 M ^»-C|)M4lC L 

#bttfc*&*fc 4 m mwmmm^frwm a. 5 m 

L) ^JD^L, SIT? 3 B*m«HsLfco »«S:«E«* 
L, mmik&VO (468 mg, 1|X* 44%) 
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'HNMR (DMSO-de) 6 1.27-1.41 (15H, m), 2.06 (3H, * ±g£CD|IJ£^J 9 ~ 7 4 X^$L&h,tz{t^m*$XT<DU 4 

s), 2.40 (2H, s), 3. 09 (2H, s), 4.22 (2H, q, J = 6. 2~4 8ll^tc 

8 Hz), 4.92 (2H, s), 7.07 (1H, s), 7.22 (lH.d, J= [0 5 0 1 ] 

6.8 Hz), 7.50-7.69 (6H, in), 10.12 (1H, s), 12.28 [S4 2] 
(1H, br s) 0 * 
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[0 5 0 8] U9lW 1 

(1) Tat teXXMev %&<<??-<DM% 
RNAzol B (TEL-TEST) ^ffl^Ttttti L/cHIV-1 JR-FLtt 40 

3DNA (GIBC0 BRL) ^^y^^—iCLXMU^-Rlt^ff 
l^lst strand cDNASr^fiK Lfc„ $ife^Rjfc (CliSupersc 
ript First-strand Synthesis System for RT-PCR kit 

(GIBC0 BRL) ^fflL/c ^Olst strandcDNA 
{CPCRSrfiVtat, rev©cDNA£*S*lL/cL 0 PCRfiGeneAmp 
PCR system2400 (Applied Biosystems) LT94°C 
X'2ftm&WLtzm, 94°CTM5>W> 60 o CT'1^Fb1, 72°C 

Sl^iiTAKARA ExTaq (Sffiit) U ta 50 



tO^ n— — ^y~\Z\f7°7 4^?— tr y h- 5' - ccgaattca 
tggagccagtagatcctagc -3' (7":7 -Y -v— 1 , IS^JS 
77 : 1 ) £5' - caggatccctattctttagttcctgactc -3' 
2, E?IJ#-§-: 2) $\ revW^D-^V 
"V— y h 5' - ccgaattcatggcaggaagaag 
cggagac -3' {V°y4 -7- 3 x K?U## : 3 ) £5'- 
caggatccttatagcaaagccctttccaagccctg -3' (7° 77^ 

•7- 4 , : 4 ) &&m l±, -v-sa^j 

tig&SftTl/^HIV-l JR-FLCD&ggQ^J (GenbankS^ 
#-§-:U63632) &#%(Cft£Lfc. ^WLfcEWSrT* 
p - X y/H;^Mc«) L , $J0. 5kbODNA»r Jt * EUlX Lfc 0 

^^$ypsB#*EcoRi (s«3g) tmmmBa 

mHI (Sjgjf) -ClftLT^ P Bluescript-<?*- (Str 
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atagene) (OEcoRI/BanHI{flJffi{CiB*a^^r«^:|»SHB10 

7*7*5 KpBS-tatioir/pBS-revSr^lfCo pBS-tatfci 
pBS-rev^v/-^* frjfe|g Lfcfl^ ftJP£g#SfEcoRI t 
SJIS»*BamHI-e?Bft LT*<0»r>t*pSG5-<^ (St 
ratagene) (7)EcoRI/BanlHI^P|J^^^Cffi^ii^T^ ^7^5 
KpSG5-tat jo <t t>*pSG5-rev£#fc 0 

(2) Env 

LfcHIV-1 JR-FLtt*as*Ua<0^yi^DNAS:»®KPCRS: 10 
ffV^env(DcDNA^if tlLfdo PCRfiGeneAmp PCR system 2 
400 (Applied Biosystems) LT94 < C"C2^H#yB 
Lfcfl* 94°C^1#P^ eOttfl^lB, 72 0 C^25>W<7)S 
JS«r30iM ?MtV\ *«lC72^5#|«R£Stf fc D 
g|*(±TAKARA ExTaq (SfiJt) U :/5>f^— fe 

y h 5' - ccgaattcatgagagtgaaggggatcaggaagagt -3' 

(7*7^-5, ga^lJS-i- : 5) £5' - caggatccttat 
agcaaagccctttccaagccctg -3' ('fy^i'? — 6 N 

V^HIV-1 JR-FLOJ£Effi^J (GenbankS®#-^ : U6363 20 
2) Lfc„ JtttLfcE^Ttfo-*^ 

ItttiMftU jB2.6kb©DNABr>i-S:lHlJ|5lLfc. »• 
>T-^$'JPSg#*EcoRI (Sfiig) fcffilJIESHJSBamHI (£S 
Jfi) T^bLT, pSG322-<^ (pEcoRI/BamHlWilC 

a*aA/*fft*Bi»HBioi<z)3 yt°fy Mr/w (Sfi 

it) «r»WE»"f 5 r t 5 KpSG322-envSr# 

fc D pSG322^<^ ttpSG5^<^ ^— (Stratagene) (CpB 

R322 (SiSig) ©«HiejR*:lft*iitrri:Jc«torf^H 

(3) U2K-^-j»ia©f^« 30 
41\ pGL3-BasicVector (Promega) £>BamHIg|tf4 t Sal 
I«Wft * © m \C**^>Ji/ VWttJte^- ^IAlf:p GL3 
-Basic neo£f£8gLfc 0 JJclC, HIV-l<OLTRgB?'J$J220 bp 
£pGL3-Basic neo(DXhoI iHindHI^iP^Cjglg U 

BISjMiogo^y^x^ Hr/w (SSJt) «rJMME*1" 

S^irT*:/?*? KpLTR-Luc£#/c Q pMSRa neo 

(WO00/44756, 2000-28 1 685) J: 0 f^M L/cpMSRa p 
uroCOMluI^itNotlgBfiOratC, pCKR5 (W099/3210 
0, ^2000-128782) <fc 9 PCRT*if*g LT#fcCCR5l:€ 

a£) Sr^K*Slft1"5 - t T^7 * $ KpMSRa puro-CCR5 

«r»fc 0 fttty^/<**ttajiiL>SjBiia-e*>5M0LT-4 (at 
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CC) £i?/^#/l^^~7 7;*^ 150 cm* (n — — ) 
•e»*L, PBSt?llHiac^, PBST'HjBLfco Cuvette 
(0.4cm electrode gap, Bio-Rad, # 165-2088) 1*3 (CI X 10 
'cells (OM0LT-4tl0jug^pLTR-Luci:S:^fPL, 
hnxKu— >a V (Bio-Rad Gene-Pulser, HUE 0 . 2 5 
kV, H^?^9 6 0/iF) T*DNA£t8?A Lfco * 
<£>^, »R«»(1«FCS, 500Mg/mL v^TWv'V (G 
IBC0 BRL) Sr^tfRPMI 1640igJft) (CT*§*U v^** 

tt^^lOO nM#^Jj?— A* $ y^x-bTirx-hdP^ 
M^) triMUM! ic r 20«PIB JW j» L fc (D h , 

^>-^ — (ARV0 SX, !77y^^F-^K^t^>) 
TSiJ^LT, »3t*«)ilSV^MOLT-4/LTR-lucS:#fc. 3>C 
(C, rcOMOLT-4/LTR-lucSr^yV^/l-^^ — 7^^=i 150 

cm 2 (3-**-) "CJfffcU PBST*llHlgfe#^, PBS"!? 
SSfSLfco Cuvette (0.4cm electrode gap, Bio-Rad, # 
165-2088) rt (CI X 10 7 cells <£>M0LT-4/LTR-luc i 10 m g<£> 
pMSRa puro-CCR5ir SrjlfPL, ^U-^ hP/^U-Vay 

(Bio-Rad Gene-Pulser, flEJE 0 . 2 5kV x ^^v^ 
^9 6 0 mF) -eDNASrWALfco iiftJSifi 
(10%FCS,0. 5 j/g/mL b:°^- p ^ i/^Sr^tfRPMI 1640 
J^iffi) tCT*&*U MOLT-4 /LTR-luc-CCR5$c<D®# L 
fc. 

(4) ^>b])-$mim<DMJ£ 
10% ^fl&JSJtW^lO mM HEPES (pH7. 0) frDMEM tgjfi 
"T?**LfcHEK293J!ffl|& (ATCC) (CEffectene (QIAGEN) &* 
ft o TpSG5-tat £ pSG322-env i pSG5-rev * A L , CO 
fflaS^l BlB«f«Lfc 0 ^^>-*'t : \ MOLT-4 /LTR-luc- 
CCR5£50//L<DRPMI 1640i$ifi (10% ^JJ^jfetSt 10 mM 
HEPES (pH7. 0) Sr-^tf) t9 6 9 ^/VOPAQUE^U— F 

(rn^^^^-) tT2BlB««Lfc«, ±te^h7>^ 
7x^^ 3 y LfcHEK293^BflS i #fi Lfc^b^^^fl L 
fc 0 24NFra**^, #^3i;lx(ct: 0 y*-^->'2. 0 

9— (ARV0 SX, Wallac) lCTiJ^Lfc 0 it&VoteWftU 

(D%jtm*m%, {t^i»tioh7^7x^ 

i/3 ^LfcHEK293^fl&tJDx^V^^(D^)t*§rO%<t 

[0 5 0 9] 
[314 9] 
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(ICbo, nAO 


2 6 0 


2 6 




£l£094 4 4 


2 2 




Mi4 4 5 


1 2 




^4 6 9 


7. 


5 


5 7 0 


2 2 




^J&0! 5 7 9 


44 




1 0 


1 4 




mt&to 1 7 


2 2 




&mm 2 3 


8. 


7 



[0 5 10] 

[0511] 
[E5U*] 

<110> Takeda Chemical Industries, Ltd. 

<120> Entry inhibitor 

<130> B02305 

<150> JP2001-290675 

<151> 2001-09-25 

<160> 6 

<210> 1 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<400> 1 

ccgaattcat ggagccagta gatcctagc 29 
<210> 2 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<400> 2 

caggatccct attctttagt tcctgactc 29 



10* <210> 3 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<400> 3 

ccgaattcat ggcaggaaga agcggagac 29 
<210> 4 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
20 <400> 4 

caggatcctt atagcaaagc cctttccaag ccctg 35 
<210> 5 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<400> 5 

ccgaattcat gagagtgaag gggatcagga agagt 35 
<210> 6 
<211> 35 
30 <212> DNA 

<213> Artificial Sequence 
<400> 6 

: caggatcctt atagcaaagc cctttccaag ccctg 35 



(51) Int. CI. 7 Wi%li&%- 
A 6 1 K 31/55 
A 6 1 P 31/18 

43/00 1 2 3 

(72) mm 

Mffifftjft b m#Fffr^*3i#ii!i2o 



F I f-^-V 
A 6 1 K 31/55 
A 6 1 P 31/18 

43/00 1 2 3 

F^ — jU(##) 4C050 AA01 AA08 BB07 CC16 EE01 

FF02 FF05 GG01 HH02 HH03 
HH04 

4C086 AA01 AA02 AA03 CB22 MA04 ■ 

MA 16 MA35 MA52 MA55 NAM 

NA15 ZB33 ZC55 
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